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ABSTRACT

Experimental aerodynamic investigations were conducted in the NASA/
MSFC 14 x 14 Inch Trisonic Wind Tunnel during early December 1971 on
0.003366 scale models of the MSFC space shuttle pressure fed booster con-
figurations. The basic configurations tested were a 40° cone/cylinder/13°
flare designated the MSFC Pressure Fed Booster and a 35° cone/cylinder
designated the MSFC Pressure Fed Booster Configuration X, Six component
aerodynamic force and moment data were recorded over a Mach number
range from 0.6 to 5.0 at angles of attack from +20 to +60° at 0° sideslip and
over a sideslip range from -10° to +10° at 31° and 52° angles of attack.
Primary configuration variables for the two basic pressure fed booster con-

figurations were fin size and fin dihedral position,
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INTRODUCTION

Two basic NASA/MSFC Pressure Fed Spéce Shuttle Boosters have been aerodyna -
mically investigated to determine their aerodynamic static stability char-
acteristics at high angles of attack. The boosters are designated the MSFC
Pressure Fed Bopster and the MSFC Pressure Fed Booster Configuration X.
Parametric data over the Mach number range of 0.6 to 5.0 at angles of attack
from 20° to 60° were obtained primarily for fin size and fin dihedral posi-
tion. Configurations and attitudes Investigated are shown in the Dataset

Collation section.



CONFIGURATIONS INVESTIGATED

Two basic pressure fed booster configurations were investigated: a 40°
cone/cylinder/1 3° flare designated the MSFC Pressure Fed Booster and a 35°
cone/cylinder designated the MSFC Pressure Fed Booster Configuration X.

Component configuration symbols and descriptions are listed as follows:

Symbol Descriptions
N, B, MSFC Pressure Fed Booster body with 40° conical

nose, 27 ft. diameter full scale cylindrical body
and 130 aft flare, Full scale length is 178.8 ft,
Five rocket engines shown in Figure 3

located on the base.

2 Two 250 sq. ft. full scale fins located at various
dihedral positions on the flare of N; B,. Fin
dihedral positions are shown in Fig.11.

Fi One 250 sq. ft. full scale fin located vertiéally
on the lower surface of the flare of N B} (Fig. 4).

Fy One 600 sq. ft. full scale fin located vertically
on the lower surface of the flare of N; B, (Fig. 5).

F6 Two 600 sq. ft, full scale fins located at various
dihedral positions on the flare of N1By. Fin

dihedral positions are shown in Fig.1l.

TS Number 120 carborundum transition strip 0.075 in.
wide located longitudinally on N; B,. Transition
strip location is shown in Fig. 6..

MSFC Pressure Fed Booster Configuration X body

22 with 35° conical nose and 41 ft. diameter full scale
cylindrical body. Full scale length is 145 ft. (Fig. 9)
F7 Two 672 sq. ft. full scale fins located at various

dihedral positions on the aft end of NZBZ' Fin
dihedral positions are shown in Fig, 10.

Model dimensional information for these components is given in the model

component description sheets which follow the figures.



TEST MSFC 518 DATA SET/RUN NUMBER
COLLATION SUMMARY

O PRETEST
B POSTTEST

! DATA SET . | PARAMETERS /VALUES]NO. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE
IDENTIFIER] CONFIGURATION s;cune 7 A r{';i 0.6 ]0.8 [0.9 1.(0 1.1 |1.2 |1.46]1.96 2.7k 3.5 |4.96
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a or g B: &= 140° to 60°
SCHEDULES C: PB= -10° to +10°
NASA-MSFC-MAF



TEST MSFC 518

COLLATION SUMMARY

DATA SET/RUN NUMBER

O PRETEST
B POSTTEST

" DATA SET sci. | PARAMETERS /VALUESJNO- MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
- IpENTIFIER|  CONFIGURATION sl r |§uus 0.6 {0.8 | 0.91.0 [ 1.1] 1.2}1.46|1.96 .74 | 3.5 |h.96‘
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COEFFICLENTS: ——————-5+—oo —==| | 7
@ or B B: o = ho° to 60°
SCHEDULES C: B = -10° to 100 |
b: 5 = 300 to LOO NASA-MSFC-MAF
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TEST wmspc 518 DATA SET/RUN NUMBER ) ©
‘ COLLATION SUMMARY '

O PRETEST
POSTTEST
' DATA SET SCHD. | PARAMETERS/VALUESENO. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
- ‘IDENTIFIER| ~ CONFIGURATION a[B YT glfms 0.6/0.8 { 0.9f{ 1.0f1.1]1.2h.46 h.96 [2.74] 3.5 [1.96
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SCHEDULES c: B= -10° to 100
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. TEST FACILITY DESCRIPTION

The Morshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is on inter-
mittent blowdown tunnel which operates by high pressure air flowing from
storage to either vacuum or atmospheric conditions. A Mach number range
from .2 to 5.85 is covered by utilizing two interchangeable test sections.
The transonic section permits testing.at chh 0.20 through 2.50, and the
supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers
between .2 and .9 are obtained by using =a controllable diffuser. The range
from .95 to 1.3 is achleved through the use of plenum suction end perforated
walls. Mech numbers of 1.4k, 1.93 and 2.50 are produced by interchangeable
sets of fixed contour nqzzle blocks. Above Mach 2.50 a set of fixed contour
nozzle blocks are tilted and translated automaticélly to produce any desired

Mach number in .25 increments.

Air is supplled to a 6000 cubic foot storage tank at approximately -40°F dew
point and 500 psi. The compressor is a three-stage reciprocatipg unit driven

by a'lSOO hp motor.

The tunnel flow is established and controlled with a servo actuated gate
valve. The coﬁtrolled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the éir temperature can be controlled from

ambient to epproximately 1800F. The eir thep'passes through thevtest gection

which contains the nozzle blocks and test region.

Downstream of the test section is a hydrsulically controlled pltch sector
that provides a total angle of attack range of 20° (thO). Sting offsets are

available for obtaining various maximum angles of attack up to 250.



TABLE I

TEST CONDITIONS

TEST 518
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
0.6 6.4 x 166/ft. 5.55 99
0,9 6,9 x 10"/&. 8.05 99
L.l 6.6 x 106/£t. 8,74 100
1.2 6.7 x 106/st, 9,15 100
1,96 7.1 x 100/1t, 10,2 99
2,74 5.2 x 10°/st, 6.38 100
4,96 5.8 x 10°/ft. 3,25 99
BALANCE UTILIZED: _ MSFC NO. 232 Balance
COEFFICIENT

CAPACITY:
NF 300 1lbs,
SF ‘143 1bs.
AF 50 lbs, -
PM in-lbs,
™ 192 in-lbs.
RM 100 in-lbs.

COMMENTS :

ACCURACY:

10

TOLERANCE:




DATA REDUCTION

‘ Six component force and moment data were recorded using aninternal
sﬁrain gage balance. Aerodynamic coefficients were calculated for the body
arjd stability axis reference systems., Data reduction included an axial force
static tare, and where applicable a blade sting slot correction to the balance
recorded data, Base and cavity pressures were measured to determine base
axial force and a sting cavity axial force correction. The model reference

dimensions utilized in reducing the data are listed below:

MSFC Pressure Fed Booster

Booster Body (NlBl) cylinder cross sectional area = 0.933 in.2

0
1

ref

bref = Booster body (NlBl) length: from nose to aft end of 13°
flare = 7,223 in.

ref

The moment reference center (MRC) is on a line coincident with the body

longitudinal centerline 60 percent of the body length aft of the nose.
MRC = 60% body length aft of nose = 4,334 in.

The moment reference center location is shown in Fig, 3

MSFC Pressure Fed Booster Configuration X

wn
!

ref Booster body (NZBZ) cylinder cross sectional area = 2,159 in.2

i

zref bref = Booster body (NZBZ) length: from nose to aft end of

cylinder = 5,859 in.

11



The moment reference center (MRC) is on a line coincident with the body

longitudinal centerline 60 percent of the body length aft of the nose.
MRC = 60% body length aft of nose = 3,515 in,
The moment reference center location is shown in Fig. 9

Two base pressures and one cavity pressure were recorded and used to

.~determine base axial force CA and a cavity correction to total axial force
. B

CA L]
T C. A C., A c C A
AB Sref _ Sref 2 'Sref
(Cpl + CPZ) Ac .
C =C 4+ |C -
AT Abal PC 2 Sref

Base and cavity areas for the two basic booster configurations are listed below.

Configuration AB (in.z) AB (in.z) AC (in.z) Planview
1 2 Blade Cutout
Area (in.2)
N1Bl1 0.5466 0.6525 0.3673 0.1628
Nz2B2 0.7250 0.7250 0.4069 —
N2B2F7 1.2367 0.7250 0.4069 -

The base areas listed for N1Bl were used for all configurations fins on and
fins off. The base area of the fins was added to AB for configuration X
runs with fins on. !

Base pressure 1 was located on the upper half of the body base and base
pressure 2 was located on the lower half of the body base. For configuration X
runs with fins on base pressure 1 was located at the juncture of the left fin
with the body base. '

12



TAB

LE II.SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS

SADSAC NOMENCLATURD
COEFFICIENT COEFFICIENT NAME
: BODY AXIS | STABILITY AXIS WIND AIQS
Ca Total Axial Force CA - -
CAB Base Axial Force CAB -- -
CAF Forebody Axial Force CAF - -
Cp Total Drag Force - CD CDTOTL
CpB Base Drag Force - CbhB CDBASE
Cpfp Forebody Drag Force - CDF CDFORE
L Lift Force - CL CL.
CN Normal Force CN - -
Cy Side Force _ CY CcY - CcC
Cy ‘Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM CLM CPM
Cn Yawing Moment CYN CLN CLN
L/D- Lift-To-Drag Force Ratio - L/D CL/CD
L/D Lift-To-Forebody Drag Force Ratio - " L/DF’ ACL/ CDF
N/A Normal-To-Axial Force Ratio N/A - -
N/A Normal-To-Forebody Axial Force Ratio CN/CAF - -

13
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SUMMARY DATA PLOT INDEX

Directional Characteristics

PLOTTED
COEFFICIENTS CONDITIONS

TITLE SCHEDULE VARYING PAGES
Effects of Fin Size and 30 Degree Dihedrsl - (4) Configuration 1-20
Longitudinal Characteristics
Effects of Fin Size and 30 Degree Dihedral - (B) Alphe & Configurstion 31-38
Lateral-Directional Characteristics
Effects of Fin Size and O Degree Dihedral - (a) Configuration 39-48
Longitudinal Characteristics
Effects of Fin Size and O Degree Dihedral - (B) Configuration hg-52
Lateral-Directional Characteristics
Effects of Fin Size and 45 Degree Dihedral - (A) Configurstion 53-62
Longitudinal Characteristics
Effects of Fin Size and 45 Degree Dihedrsl - (B) Alphs & Configuration 63-66
Lateral-Directional Characteristics
Effects of Transition Strip - 0.6 Mach Number (c) Configuration 67-72
N1Bl - Effects of Mach Number - Longitudinal (D) Mach Number 73-94
Characteristics ‘
Effects of Mach Number on Lateral-Directional (B) Mach Number 95-98
Characteristics

- Effects of Mach Number on Lateral-Directional (B) Mach Number 99-102
Characteristics
Effect of Dihedral - N1BlF6 - Longitudinsl (&) Dihedrel 103-142
Characteristics
Effect of Dihedresl - N1B1F6 - Lateral- (B) Dihedral & Alphs 143-150

1k



T "“ SUMMARY DATA PLOT INDEX

(Continued)
PLOTTED
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
Effects of Mach Number - N1B1F6 - Lateral- (E) Mach Number 151-158
Directional Charsascteristics-Alpha = 30
Effects of Mach Number - N1BlF6 - Lateral- (E) Mach Number 159-166
Directional Characteristics-Alpha = 50
Effects of Mach Number - N1B1F6 - Longitudinal (E) Mach Number 167-17T7
Characteristics
Effects of Mach Number - N1B1F2 - Lateral- (B) Mach Number 178-181
Directional Characteristics-Alpha = 30
Effects of Mach Number - N2B2 - Longitudinal (D) Mach Number 182-192
Characteristics
Effects of Dihedral - N2BOF7 - Longitudinal () Dihedral 193-212
Characteristics
Effects of Dihedral - N2B2F7 - Lateral- (B) Dihedral 213-220
Directional Characteristics
Effects of Mach Number - N2B2F7 - Longitudinal (D) Mach Number 221-231
Characteristics
Effects of Mach Number - N2B2F7 - Lateral- (E) Mach Number 232-239

Directional Characteristics

Note: See next page for Plotted Coefficients Schedule.

15



' SUMMARY DATA PLOT INDEX
(Continued)

PLOTTED COEFFICIENTS SCHEDULE:

(a) cL, oo, L/D, CA, N, CIM, CN/A, CIM/A, XAC vs. ALPHA
CN wvs. CIM

(B) cy, cyn & CBL vs. BETA
CIN vs. CY

(C) N, cIM, CA, CY, CYN & CBL vs. ALPHA

(D) cL, , L/D, ca, cAB, CN, CIM, CN/A, CIM/A & XAC vs. ALPHA
CN wvs. CIM

(E) CY, CYN, & CBL vs. BETA
CYN vs. (Y

D(CY)/DB, D(CYN)/DB, D(CBL)/DB & XAC vs. MACH

16



Notes:

1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows. '

2. For clarity, origins of wind and stability
axes uiave been displaced from the center

of gravity.

Figure 1. Axis systems, siowing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle

17
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Figure 2. MSFC Pressure Fed Booster Model Installed
in MSFC Trisonic Wind Tunnel
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Figure 3. MSFC Pressure Fed Booster
Moment Reference Center Location

7.223 ' - >

19



0.022R
_ 50 3_01

—>| 0.337 |e—0
f - *0.781

40945/

13° 3' Y

/

f———— 1,010 ——

Figure 4 - Fins F2, F3

20



0.022R

1,127
/>40°4
13° 3'
L——— 1.010——/——>

sy -

Figure 5 - Fins F4, F6
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MSFC Pressure Fed Booster Configuration X
0.003366 Scale Model
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TABLE III

MODEL COMPONENT: BODY - N1BI

GENERAL DESCRIPT’ON: MSFC Pressure_-'Féd Booster Body with 40 degree

conical nose, é};rlindrical body, and 13 degree aft flare.

3
o
K

DRAWING NUMBER:

DIMENSIONS : | FULL-SCALE MODEL SCALE
Length o | - 178.8 4. 7.223 in,
Max. Width ' 38.6 ft. 1.558 in.
Max. Depth : 38.6 ft. ~ _1.558 in,
Fineness Ratio '

Area _

Cross-Sectional 572 g 0.933 inz_
Planform |
Wetted _
Base | 1168 > 1.906 in’
.B‘ody, Diameter 27 ft. 1.091 in.
Bas.e Diameter | A38.6 ft. 1.558 in.
Base Flare Angle, Degrees 13.05 13.05

Conical Nose Angle, Degrees 40 40

: ..28



TABLE IV

MODEL COMPONENT: FINS - F2, F3

GENERAL DESCRIPTION: Fins for MSFC Pressure Fed Booster

DRAWING NUMBER:

DIMENSIONS : ‘ B ‘ FULL-SCALE MODEL SCALE
Area - | - 250 £t 2 0.408 in, >
. ﬁ';} " T —————

Span (equiva'lé’nt)

Inb'd equivalent chord

Outb'd equivalent chord ' 8;34 ff, 0,337 in,

Ratio movable surface chord/
total surface chord : .

At Inb'd equfv. chord
At Outb'd equiv. chord '
~ Sweep Back Angles, degrees

Leading Edge ' ', 40.75 40,75
Tailing Edge : © 0.0 0.0

Hingeline '
Area Moment (Normal to hinge 1ine)



TABLE V

MODEL COMPONENT: _ FINS - F4, Fé

GENERAL DESCRIPTION: _Fins for MSFC Pressure Fed Booster

DRAWING NUMBER:

DIMENSIONS ;

Area .

Span (equiQalz;t)

Inb'd equivalent chord
Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord :
At Outb'd equiv. chord ‘
" Sweep Back.Aﬁgles. degrees
Leading Edge
Tailing Edge
Hingeline °
Area Moment (Normal to hinge ne) -

30

I}

FULL-SCALE
ZA

l
|

600 ﬁ;

/]

1 H

12

N

40,75

i

0,0

MODEL_SCALE

0.979 in,

40,75
0

|11



TABLE VI

MODEL COMPONENT: BODY - N2B2

GENERAL DESCRIPTJON: MSFC Pressure-Fed Booster body configuration X

with 35 degree conical nose and cylindrical body.

Il
3

K4

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE MODEL SCALE
Length 145 ft. 5.859 in.
Max. Width 41 . 1.658 in.
Max. Depth 41 ft. 1.658 in.
Fineness Ratio
Area

Max. Cross-Sectional 1320 £t2 2.159 in®
P'lanform |

Wetted

Base 1320 ft2 2,159 in’
Body Diameter 41 ft. - 1.658 in.
Conical Nose Angle, Degrees 35 35



Al dILEAS ¥ dede

MODEL COMPONENT: ~_FINS - F7

GENERAL DESCRIPTION: Fins for MSFC Pressure Fed Booster Configuration X

DRAWING NUMBER:

DIMENSIONS ;

Area :
CF
Span (equivalent)
~Inb'd equivalent chord
Outb'd equivalent chord :

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord -
At Outb'd equiv. chord '
" Sweep Back Angles, degrees
Leading Edge |
Tailing Edge
Hingeline -
Area Moment (Normal to hinge line)

32

1

FULL-SCALE

672 £t°

I

|

12.0 ft,

’

n

40.75

l

1l

0.0

MODEL SCALE

I

1.100 in

| HE

40

MAQA.MCEC/ . a2 Y



NOMENCLATURE

(Genersal)
SADSAC

SYMBOL SYMBOL DEFINITION

a ALPHA angie of attack, angle between the projection

: of the wind X_ -axis on the body X, Z-plane and
the body X-axis; degrees

B BETA sideslip sngle, angle between the wind X, -axis
and the projection of this axis on the body
X-Z-plane; degrees .

1/ PST ysw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis 1is
rotated towerd the positive Y-axis; degrees

@ PHI roll angle, angle of rotation about the body
X-axis, positive when the positive Y-exis is
rotated toward the positive Z-axis; degrees

P . air density; Ks/m3, slq.gs/ft3

a ‘ speed of sound; m/sec, ft/sec

v y 8peed of vehicle relative 1:6 surrounding

' | atmosphere; m/sec, ft/sec
q - Q(PSI; dynamic pressure; 1/29\’? psi, psf
Q(FsF | |

M ~ MACH Mach number; V/e

RN/L RN/L Reynolds number per unit length; million/ft

P ' : static pressuré; psi

P ' total pressure; psi

Cp cP pressure coefficient; (p-pw)/a

33



NOMENCLATURE ( Continued)
Reference & C. G. Definitions

SADSAC ‘
SYMBOL . : SYMBOL DEFINITION
s o wing aree; m°, £t2
s _ SREF reference eres; m2, 1’1;2
[ ving meen serodynamic chord or reference
chord; m, ft, in (see‘[ref or LREF)
Lrer LREF reference length; m, f£t, in.; (see 2)
bref EREF ving span or reference span; m, ft, in
Ap | base erea;nma, fta, in2
c. & : center of gravity
MRP MRP abbreviation for moment reference point
XMRP ebbreviation for moment reference point
© on X-axis .
YMRP abbreviation for moment reference point
' ' . on Y-axis '
Z4RP abbreviation for moment reference point
on Z-axis '

3



| NOMENCLATURE (Continued)

Axis System General

SYMBOL | DEFINITION:
F . force; F, lbs
M : moment; M, in-lb
Subscript | Definition
N normael force
A axisl foﬁce
L 1ift forée -
D drag force
:Y force or moment about the Y axis
Z moment about the Z axis
X moment sbout the X axis
5 ' ) 4 stabllity axis system
w Qihdvaxis'systeﬁ
ref ' refgreﬁce conditions
0 | . free stréam conditions
t | ; totél conditions
b : : ' base :

5
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NOMENCLATURE ( Continued)
Body & Stebility Axis System

-
SIMBOL SO0

Body Axis 8ystem
CN normal force coefficient; Fy/a8
CA exisl force coefficient; F,/qs
CAB | - base exial force coefficient;

[-1] (py - Pc)/Q.] (Ap/8)

CAF forebody axisl force coefficient; Ca - CAb
CYN yewing moment coefficient; My/q8 brer
CBL rolling moment coefficient; Mx/qS bresp

Common to Both A;d.a stems

CIM Pitching moment coefficlent; My/qS fres

cY 8ide force coefficient; Py/qs
Stability Axis System .

CL 1ift force coefficient; Fr/qS

cD drag force éoefricient; AFDV/qs

CDB base d.rag.,’ coefficient |

COF ror;bbdy drag coefficient; Cp - Cp,

CIR ' ysving noment coefficient; Mz, /a8 brep

C8L | rolling moment coefficient; My /a8 bree

L/p lift-to-drag ratio; Cp/cp

L/DF " 11ft to farebody drag ratio; C1/Cp,
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. SYMBOL

SURFACE

SUBSCRIPTS

SADSAC
SYMBOL

HORIZT

ATLRON

ELEVON
FLAP

‘RUDDER
. SPOIIR

AIL-L
AIL-R
ELVN-L
ELVN-R
SPLR-L
SPLR-R

NOMENCLATURE ( Continued )
Surface Definitions

.DEFINITIQN’

'horizontal tail 1nc1dence, positive when
trailing edge down; degrees

symmetricel surface deflection angle, degrees;
positive deflections are:

aileron -
(left aileron
canard -

- elevon -
-elevator
flap
rudder
spoiler
tab '

left aileron
" right sileron
left elevon
right elevon
-left spoiler
right spoiler

DEFINITTON
aileron

base

canard

elevator or elevon

flapl

rudder or ruddervstor

spoller
tail

'total alleron deflection;

- right aeileron)/2

trailing edge down

treiling edge down

trailing edge down

trailing edge down

trailing edge to the left

trailing edge down

trailing edge down with respect

: to control surface
antisymmetrical surface deflection angle, degrees,
positive treiling edge down:

trailing edge down
trailing edge down
tralling edge down
trailing edge down
tralling edge down
trailing edge down



SYMBOL

local
qmlocal

8.Ce10cal

Q48

8.C.]10cal

ADDITIONS TO NOMENCLATURE

SADSAC
SYMBOL
CN/A
CIM/A

XAC

D(cY)/pB
D(CYN)/DB

D(CBL)/DB

YAC

FOR

MSFC 518

38

DEFINITION -

normel force coefficient local slope;
per degree. :

pitching moment coefficient local
slope, per degree.

local longitudinel center of pressure,
local pitching moment coefficient slope
divided by the lccal normal force coef-
ficient slope, XAC - (cN/A)/cIM/A.

Derivetive of slide force coefficient with
respect to Beta (Beta = +5°); per degree.

Derivative of yawing moment cogfficient
with respect to Beta (Beta =15 ; per
degree.

Derivative of rolling moment coefficient
with respect to Beta (Beta = +5°); ‘per
degree. :

locel lateral center of pressure. Derivative
of yewing moment coefficient with respect
to side force coefficient.



TABULATED DATA LISTING

A tabulated data listing, consisting of all aero data sets, both original
and those created in arriving at the plotted material to be presented subse-
quently, is available as an addendum to this report. The tabular listing is
made up in two sections:

(a) a brief summary list of all data sets containing the identifier,
the descriptor, and the resident dependent variables. ‘

(b) a full list of 3:,11 datasets containing all resident or selected
aerodynamic coefficients of the data sets as well as the
above mentioned information.,

The listing is currently sent on limited distribution to the following
organizations:

NASA AMES Mr. V. Stevens
NASA MSFC Mr. J. Weaver

If copies of this listing are desired, please contact the above or the
cognizant SADSAC personnel who, for this data, is:

Mr. W. R. Morgen

Department 2780

Chrysler Corporation Space Division
New Orleans, La. 70129

(504) 255-2304




PLOTTED DATA
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

3

LR BLER

LA AL B J

LANLEN 2 J

LES B A |

LERJLER LA AR LI AL

LR 2LER

L 0L B

LRI

LR/

LIRS

LELARLLS

Ll iliseilsiesgiistieseiy

CL

y 4

LIFT COEFFICIENT,

P

143 et gl i it ittt editrei

Ry
o

i
A/}Vr
(Z/ET

deddd

S bl dmdoonoreh

Py

Lii i1t

DATA SET SYMBOL

(K54901)
(154903)
(K54907)

MSFC 518 M3SFC PRESSURE FED BOOSTER NiBiF2
[o3 MSFC 518 MSFC PRESSURE FED BOOSTER Ni1Bi1F6

EQ MSFC 518 MSFC PRESSURE FED BOOSTER NiBi

MACH

. —
L]

13

CONFIGURATION DESCRIPTION

o.600

—hdd
£20 25 30

ANGLE OF ATTACK,

BETA
0.000
0.000
0.000

33

ALPHA,

DEGREES

DIHDRL

30.000
30.000

40 45

L
(]
»

REFERENCE INFORMATION

SREF
LREF
8REF
XMRP
YMRP
ZMRP
SCALE

a.

9330

7.2230

7.2230
4.3340
0.
0
0

opoo

.0000
.0034

PAGE

SQ.IN,
IN.
IN,
IN.
IN.
IN.

1



EFFECTS OF FIN SIZE AND 30 DEGREE Dﬂ-lEDRAL - LONGITUDINAL CHARACTERISTICS

..° TV TV V7 L I8 2 2 LR BLAR A LA B B J LN B B L L A J T 5 5y LI 200 L S LEL AR B L LR 2 J TTr vy LI AL}
v.s ]
7.0
.
b .
f ]
e.8
s.0
s.s
5.0
o 3
O n
4.8 q
- -
- ]
-4 .
w 4.0
w .
Q ]
— -
w 3.3
LL- -
8 3
.
O 3.0
.
o / :
LL -
L. .
T s J!)Zr "
2.0 -
1.5 -
n
0.5 -
3
P SN I I I I PN B I SR IV B B B
o s 10 15 20 25 30 Y] 40 a5 50 ss e0 &5
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DINDRL REFERENCE INFORMATION
(K54901) R MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0,000 SREF 0.9330 SQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF2 0.000 30.000 LREF 7.2230 IN,
(K54507) o MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 8.000 30.000 . BREF 7T.2230 IN,
- AMRP 4.3340 IN,
YMRP 0.0000 IN,
IMRP 0.0000 IN.
MACH 0.899 ‘ 8CALE 0.0D34

PAGE 2



EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

LIFT COEFFICIENT,

e.b LARLER 2R ) LANLE L LR AN B S AR BE LS LANLELERJ Terry LA AR 3L TeEvVYy L B 2 A TV LI A N J LR AL ryy
hd -
p
T.8 -
) -
7.0
e.8 -]
3
6.0 E
.
3
- \&\e\ ~
5.0
AP .
| [ -1
U g
4,8 o
4.0 AE -
]
-
3.8 =
3.0 -
/ 3
2.8 J
2.0 A/%;ﬁ{ .
1.8 / .
1.0
o.s ]
0.0 PR S 4 PR T U WY dde b PU U Y P W Y U W W { P T Y bt PR Y'Y bbb P S W Y PP
o - 10 13 20 23 30 35 40 43 50 33 60 65
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(K54901) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  SQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER NiBi1F2 0.000 30.000. LREF 7.2230 IN.
(K54907) < MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 30,000 BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
IMRP a.o000 IN,
SCALE 0.0034

MACH 1.200

PAGE 3




EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

“ LR 2 AL LN I 2 J TV ¥ LA BLEL] LA 0L L L2 K B J 20 2L 2§ L2 0L At B SR A B B § LANLBA 2R 2 TV 70 T 7T 1T ¥ LSk LA
{ ]
s ]
13
e
11
p
10
°
[} 3
O
- 3
- -
Zz ]
w 4
— -
'S} /A n
— -
u- -
u. [ ]
-
) ,
o ]
() S
< ]
o © ]
o h
4 /
’ /ﬁﬁ
2
a-a<€ .
1
]
, 3
°o s 10 18 20 29 30 35 40 PY) 50 35 e0 &5
_ ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYKBOL CONFIGURATION DESCRIPTION BETA DINHDRL REFERENCE INFORMATION
(K54901) g MSFC 318 MSFC PRESSURE FED BOOSTER N1B1 ©¢.000 SREF 0.9330 8Q,.IN.,
(1549503} MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2’ 0.000 30.000 LREF 7.2230 IN.
(K54907) o MSFC 53318 MSFC PRESSURE FED BOOSTER NiBi1FS6 0.000 30.000 BREF 7.2230 IN,
XMRP 4,.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
ACH 0.600 SCALE 0.0034
PAGE 4



EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

14 LI B A | LB LANLERLER ) LN SN0 AN BNN TON MR 20 A J L e B ) LAR BRI LB B 4 'll‘U TVTT T 9§ 7 ¥ LR ARSI LAS B B
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13
s
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11

1441

10

co

DRAG COEFFICIENT,

]
.
3
) / ]
’ -
]
‘ e
s -
‘ -
. —VM/ —
. -
‘ -
o 10 1s 20 23 s0 35 40 Py 50 55 0 es
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(R54901) MSFC 518 MSFC PRESSURE FED BOOSTER NiBi 0.000 SREF 0.9330  Sa.IN.
(154903) MSFC 318 MSFC PRESSURE FED BOOSTER NiBiFe 0.000 30.000 LREF 7.2230  IN.
(k54907) < MSFC 518 WSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 SREF 7.2230  IN.
XMRF 4.3340 IN.
YMRP a,0000 IN.
ZMRP 0.o000 IN.
SCALE 0.003¢4

MACH 0.899

PAGE S



EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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4
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w e
w n
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o N
(L) s ]
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Q ]
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| & a ]
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‘ -
° 5 10 15 20 e 30 35 40 45 s0 85 0 es
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(X34901) g MSFC 518 MSFC PRESSURE FED BOOSTER N1Bi 0.000 . SREF 0.9330  SQ.IN.
(154903) MSFC 538 MSFC PRESSURE FED BOOSTER N1B1F2 0.000 30.000 LREF T.2230 IN.
(k34507) <) MSFC 518 .MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 "RE: 7.2230  IN.
: XM 4.3340 N,
YMRP 0.0000D IN.
ZMRP 0.0000 IN.
SCALE 0.0034
MACH 1.200
PAGE 6



. EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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0.6 o L] 10 15 20 25 30 35 40 45 S0 55 (1] 65
ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(KS4901) 8 HSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1 0.000 SREF 6.9330 SQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 0.000° 30.000 LREF 7.2230  IN,
(ks4907) < MSFC 518 MSFC PRESSURE FEO BOOSTER N1B1F6 0.000 30.0G0 BREF 7.2230 N,
| ) . XMRP 4.3340 IN,
YMRP 0.0000 1IN,
ZMRP 0.0000  IN.
SCALE 0.0034

MACH 0.600




EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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o s 10 13 20 .28 30 55 40 PY 50 55 Py PY
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(K54901) EQ MSFC 518 MSFC PRESSURE FED BOOSTER NiB1 0.000 SREF 0.8330  Ssa.IN.
(154903) MSFC 518 MSFC PRESSURE FEC BOOSTER N1B1F2 0.000  30.000 LREF 7.2230 IN.
(k54907) ) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1f6 0.u00  30.000 BREF 7.2230 . IN.
: XMRP 4,5340 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
. a.
NACH 0.899 : _ SCALE oa34
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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9.9 o s 10 15 20 25 30 35 40 45 5o s 0 Py
: ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMHDRL REFERENCE INFORMA TION
(K54901) R MSFC 518 MSFC PRESSURE FEC BOOSTER NiBi 0.000 SREF 0.9330  SQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF2 0.000 30.000 LREF 7.2230  IN.
(K54907) o MSFC 518 MSFC PRESSURE FED BOOSTER N1B1iF6 c.0o0o0 30.000 BREF 7.2230 IN.
) XMRP 4.3340  IN.
YMRP 0.0000  IN.
ZMRP 0,0000  IN.
L .
MACH 1.200 SCALE 0.0034
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(K54901)
(154903)
(K54507)

EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINM. CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL . REFERENCE INFORMATION
Eg NSFC 518 MSFC PRESSURE FED BOOSTER NiBt G.000 - SREF 0.9330  SQ.IN.
MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 0.000 30.000 LREF 7.2230  IN.
O MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F6 0,000 30.000 BREF 7.2230 N,
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
0.0
MACH 0.600 SCALE 034
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. EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LUNGITUDINAL

CHA

RACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . BETA DIHDRL REFERENCE INFORMATION
(K54901) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  sQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F2 0.000 30.000 LREF 7.2230 IN.
(K54507) > MSFC 518 MSFC PRESSURE FED BOOSTER N1B1FE 0.000 30.008 BREF 7.2230  IN.
- XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
acH o899 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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. ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(K54901) g MSFC 518 MSFC PRESSURE FED BOOSTER Ni1p1 0.000 SREF 0.9330 S5&.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER NiBifFe 0.000 30.000 LREF T.2230 IN.
(K549507) o MSFC 318 MSFC PRESSURE FED BOOSTER NiBiFe6 0.000 30.000 BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0,0000 IN.
0.00
MACH : 1.200 ScaLe 0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
(K54901) g MSFC 818 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  SQ.IN.
(154903) MSFC 518 MNSFC PRESSURE FED BOOSTER N1B1F2 0.000 30.000 LREF 7.2230  IN.
(xs4907) ) NSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 D.000 30.000 BREF 7.2230 1IN,
XMRP 4,3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
MACH 0.800
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EFFECTS GF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(K54901) 8 MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1 0.000 SREF 0.9330 SQ.IN,
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER NipiFe2 0.000 30.000 . LREF 7.2230 IN.
(KS4007) o MSFC 318 MSFC PRESSURE FED BOOSTER Ni1DBiFe 0.000 30.000 BREF 7.2230 IN.
XMRP 4.3340 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

MACH 0,899
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYNBOL  CONFIGURATION DESCRIPTION BETA CIHDRL REFERENCE INFORMATION
(K54901) E; MSFC 516 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  sa.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000 30.000 LREF 7.2230  IN.
(K34907) < MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.0G0 BREF 7.2230  IN.
XMRP 4.3340 IN,
YMRP 0.0000 IN,
ZHRP 0.o0000 IN,
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LONGITUDINAL CHARACTERISTICS
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(K34sO1) () WS 318 WSFC PRESSURE FED BOOSTER N181 0.000 SREF 0.9330  se.IN.
(134903) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000  30.060 LREF 7.2230  IN.
(k354907) ¢ MSFC 51¢ MSFC PRESSURE FED BOOSTER NiBIFS 0.000 30.000 BREF 7.2230  IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
Mac 0.600 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYHBOL CON*IGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(KS4901) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9530  sQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000 30.000 LREF 7.2230  IN,
(Kks4807) < MSFC 518 MNSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 BREF 7.2230 1IN,
XMRP 4,3340 IN.
YMRP 0.0000 IN.,
ZIMRP G.0000 IN.
SCALE 0.0034

MACH 0.899
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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(K34901 ) Eg MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  sa.IN.
(184903) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000 30.000 LREF 7.2230 IN.
(k34907) > MSFC 518 NSFC PRESSURE FED BOOSTER NiB1F6 0.000 30.000 BREF 7.2230 IN.
, XNRP 4.3340  IN.
YMRP ¢.o000 IN,
2MRP 0.0000 IN.
ACH +.200 SCALE 0.0034
PAGE 18




EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYHBOL CONFIGURATION DESCRIPTION BETA OIHDRL REFERENCE INFORMATION
(X54901) R MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1 0.000 SREF ' 0.9330 SQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F2 0,000 30.000 LREF 7.2230 IN.
(ks4907) < MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 30.000 BREF 7.2230 IN.
XMRP 4.,3340 IN.
YNRP 0.0000 IN.
ZMRP 0.o000 IN.
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LONGITUDINAL CHARACTERISTICS
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MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  Sa.IN.
MSFC 516 MSFC PRESSURE FED BOOSTER N1BAF2 0.000 30,000 LREF 7.2230 1IN,
O MSFC 518 MSFC PRESSURE FED BOOSTER N1BI1F6 0.000 30.000 BREF r.2230 1IN,
: XMRP 4.3340  IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
o.00
MACH 0.899 ScaLe 0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA CIHDRL REFERENCE INFORMATION
(KS6901) 2 MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  SQ.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER NiBifF2 0.000 30.000 LREF 7.2230 IN.
(X54907) e MSFC 528 MSFC FRESSURE FED BOOSTER NiBiFé 0,090 30.000 - BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP a.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034

MACH %1 .200
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

+20 LN i LELABLENL S LA B LER L 2R LA DL J LIS B LA S Ty L L L

LI L A S

LR 2L LEL LR

i1 14

m

& .18

o -

ul -

(=]

o -

w -

a .10

< -

~ -

> -

|

QO -
.08

D

4».

j S -

-
ul
Q.
(]
]
2]
r—
pd
us
—
o
by
e
w O
> S
O .08
-
Zz .
w i
p
D -
=
~.10
[L] -
P-4
Lo ] s
I -
&)
- .
—
a -.s3
r R
< 4
Q
D -
-J =
Py SRIFNE ENFOI ENRrEr BN I T T SR B PN N T B
D} [ 10 15 20 25 30 s 40 45 1] s5. 60 [ 1]
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(K54901) R MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0,9330  SG.IN.
(154903) MSFC 5318 MSFC PRESSURE FED BOOSTER N1B1iF2 0.000 30.000 LREF 7.2230 IN,
(x34907) ) MSFC 518 MNSFC PRESSURE FED BOOSTER N1BiF6 0.000 30.000 BREF 7.2230 IN.
. XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000  IN.
o.
NACH 0.600 ScaLE 0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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(K54901) Eg MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 " 0.000 SREF 0.9330  sa.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000 30.000 LREF 7.2230 1IN,
(x54507) < WMSFC 518 NSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 8REF 7.2230 1IN,
XMRP 4.,3340 ) L%
YMRP 0.0000 AN,
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SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LUNGITUD]NAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(K54901) 9 MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  SQ.IN,
(154903) MSFC 5318 MSFC PRESSURE FED BOOSTER Ni1B1F2 0.000 30,000 LREF 7.2230 IN.
(ks4907) < MSFC 518 MSFC PRESSURE FED BOOSTER N1B3iFS 0.000 30.000 BREF 7.2230 IN.
XMRP 4.3340  IN.
YMRP 0.0000 IN,
. IMRP 0.0000 IN.
WACH 1.200 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

CONFIGURATION DESCRIPTION BETA OIHDRL
E} MSFC 518 MNSFC PRESSURE FED BOOSTER Nipl 0,000
MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 0.000 30.000

O MSFC 518 MSFC PRESSURE FED BOOSTER NiBIiF6 0.000 30.000

MACH

0.600

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

0.9330 SQ.1IN,
7.2230 IN.
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4.3340 IN.
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0.0034

PAGE 25



EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
(Us4901) R MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 * SREF 0.9330  sa.IN.
(Q54903) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F2 0.000 30.000 LREF 7.2230  IN.
(uses07) O  MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 BREF 7.2230 1IN,
XMRP 4.3340 IN.
YMRP 0.0000 1IN,
ZHRP 0.0000  IN.
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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(US4901) Q MSFC 518 MSFC PRESSURE FED BOOSTER N181 6.000 SREF 0.9330  Sa.IN.
(@34903) MSFC 518 NSFC PRESSURE FED BOOSTER Ni1BiF2 0.000 30.000 LREF 7.2230  IN.
(usesor) <O MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 . 0.000 30,060 BREF 7.2230  IN.
» XMRP 4.3340 IN.
YMRP a.0000 IN.
ZNRP 0.0000  IN.
SCALE 0.0034

MACH 1.200
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LUNGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA  DIHDRL . REFERENCE INFORMATION
{K54901 ) g MSFC 518 MSFC PRESSURE FED BOOSTER NiB1 0.000 SREF 0.9330 SQ.IN.
{134903) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 0.000 30,000 LREF 7.2230 IN,
(KS4907) 0 MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BIFe6 o.000 30.000 8REF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
IHRP 0.6000 IN.
MACH 0.600 8CALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA  DIHDRL REFERENCE 1NFORMATION
(K54901) 9 MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  sa.IN.
(154903) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000  30.000 LREF 7.2230  IN,
(k34507) < MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F6 0.000 30.000 BREF 1 2230  IN.
XMRP 4,3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
NACH 0.899
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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REFERENCE INFORMATION
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SCALE
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LAT-DIRECTIGNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(K$4006) MSFC 518 MNSFC PRESSURE FED BOOSTER N1B1F2 30.000 30.000 SREF 0.9330  Sa.IN
(854080) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 30.000 LREF 7. 8230 1N,
($54005) MSFC 318 MSFC PRESSURE FED BOOSTER N1BiF2 50.000 30.000 BREF 7.2230  IN.
(854009) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 50.000 30.000 XMRP 4.3340 1N,
YMRP 0.0000 IN,
ZIMRP 0.0000 IN,
MACH 0.902 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA OIHDRL REFERENCE INFORMATION
{K54006) R MSFC 3518 MSFC PRESSURE FED BOOSTER Ni1BiF2 30.000 30.000 SREF 0,.9330 SQ.IN.
(854020) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 30.000 30.000 LREF 7.2230 IN,
(854003 ) NSFC 518 MSFC PRESSURE FED BOOSTER NiBiFg 50.000 30.0060 BREF T.2230 IN.
(834009) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BIF6 $0.000 30,000 XMRP 4.334D IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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.EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LAAT—DIRECHBNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(K54006) g MSFC 518 MSFC PRESSURE FED BOOSTER Ni1Bi1F2 30.000 30.000 SREF 0.9330 SQG.IN.
(854010) MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 30.000 30.000 LREF 7.2230 IN.
¢ S54005) MSFC 518 MNSFC PRESSURE FED BOOSTER NiBiF2 50.000 30.00L0 BREF T.2230 IN.
(854009) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiFé $0.000 30.000 XMRP 4.3340 IN.
YMRP | 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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PAGE 33



(BODY AXIS)

CYN
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHE[RAL LAT-DIRECTIGNAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . . ALPHA  DIHDRL REFERENCE INFORMATION
(K54006) Q MSFC 838 MSFC PRESSURE FED BOOSTER N1BiF2 30.000 30,000 SREF 0.9330  Sa.IN.
(S54010) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F6 30.000 30.000 LREF 7.2230 N,
(854008) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F2 $0.000 30.000 BREF 7.2230 1IN,
(854009) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1iF6 30,000 30.000 XMRP 4.3340 IN.
YMRP 0.0000  IN.
ZNRP 0.0000  IN.
MACH 1.201 SCALE 0.0034
PAGE 34



EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LAT- DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPMA  DIMDRL REFERENCE INFORMATION
(ksebps) () WSEC 318 MSFC PRESSURE FED BOOSTER N1B1F2 30.000 30.000 SREF 0.9330  Se.IN.
(354010) MSFC 516 MWSFC PRESSURE FED BOOSTER N1BiFS 30.000 30.000 LREF 7.2230  IN.
(354005) MSFC 516 WSFC PRESSURE FED BOOSTER N1B1F2 50.000 30.000 BREF 7.2230  IN.
(354009) MSFC 518 MNSFC PRESSURE FED BOOSTER N1BiF6 50.000 30.000 XMRP 4.3340 1IN,
YMRP o.a000 IN,
ZMRP 0.0000 -IN,
SCALE 0.0034

MACH 0.902
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION ‘ ALPHA  DINDRL REFERENCE INFORMATION
(K54006) g MSFC 518 MSFC PRESSURE FED BOOSTER N3iBiF2 30.000 30.000 SREF 0.9330  SQ.IN.
(S56020) MSFC 518 MSFC PRESSURE FED BOOSTER N1BiFe $0.000 30.000 LREF ?7.2230 IN.
(854005 ; MSFC 818 MecC PRESSURE FED BOOSTER NiBiFR $0.060 30,000 BREF 7.2230 IN.
(834009) MSFC 538 MSFC PRESSURE FED BOOSTER NiBiF6 80,000 30,000 XMRP 4.3340  IN.
YMRP €.0000 IN.
ZMRP 0.0000 1IN,
0.
MACH s.201 SCALE 0034
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTERISTICS

T S e e | T LN B R | ™ TT ™77 —r Ty T T LA B 4 7Y | S e e | LANL AR B | LAan S a |
e
-
.3
3 -
)
~ i
wn 3
= -
x -
( -
> .
() -
(=) -
[04] -
-t -
i3
Z -
>
O -
.
- .0
- -
P4 .
wl -
- -
Q
— —al 7]
LL -
[V
w .
[ ] -
QO .2
= -~
Z "
w -
b
S -.s
z —
w =
4 b -
—
-.
= N
< 4
>- -
-3
-
“%e -5 -4 -3 -2 ~1 o 1 e s P
’ SIDE FORCE COEFFICIENT. CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(K540086) Q MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F2 30.000 30.000 SREF 0.9330  S@.IN.
(854010) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiFé 30.000 30.000 LREF 7.2230 IN.
(354005 ) MSFC 8518 MSFC PRESSURE FED BOOSTER N1B1F2 50.000 30.000 BREF 7. 2230  IN.
(354009) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1f6 $0.000 30.000 XMRP 4.3340 1IN,
YMRP 0.o000 IN.
ZMRP 0.0000 IN.
MACH 0.902 SCALE 0.0034¢
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EFFECTS OF FIN SIZE AND 30 DEGREE DIHEORAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE FORCE COEFFICIENT, CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ’ ALPHA DIMDRL REFERENCE INFORMATION
(K54006) R MSFC 5368 MSFC PRESSURE FED BOOSTER N1BiFg 30.000 30,000 SREF 0.9330 SQ.IN.
(854010) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 30.000 30.000 LREF ?7.2230 IN.
(354008) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiFg 50,000 30.000 BREF 7.2230 IN.
(85400%) MSFC 3516 MSFC PRESSURE FED BOOSTER NiBiF6 50.000 30.000 XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

MACH 1.201
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(M54901) Q MSFC 518 MSFC PRESSURE FED BOOSTER NiB1 0.000 SREF 0.9330 SQ.IN.
(154911) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F2 0.000 0.000 LREF 7.2230 IN.
(xs4914) & MSFC 518 MNSFC PRESSURE FED BOOSTER N1B1F6 0.000 0.000 8REF 7.2230  IN.
XMRP 4.3340  IN.
YMRP 0.0000 IN,’
ZMRP 0.0000 1IN,
MACH 1.200 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

9 MSFC 518 MSFC PRESSURE FED BOOSTER Ni1pt
MSFC 5168 MSFC PRESSURE FED BOOSTER NiB1F2

O MsFC 518 MSFC PRESSURE FED BOOSTER N1BiFe6

(M54901)
(154911)
(K54514)

MACH

1.200

ANGLE OF ATTACK,

BETA

0.000
0.000
0.000

ALPHA. DEGREES

DIMDRL

0.000
0.008

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

0.9330
7.2230
7.2230
4.3340
0.0000
0.0000
0.0034
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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0.5 o itqa=‘gii——*
0.0 4 5 10 13 20 25 30 35 40 45 50 55 &0 es
. ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . BETA DIHDRL REFERENCE INFORMATION
(M54801) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  sa.IN.
(154911) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000  0.000 LREF 7.2230 1N,
(K34914) ¢ MSFC 518 MWSFC PRESSURE FED BOOSTER N1B1F6 0.00C 0.000 BREF 7.2230 IN.
XMRP 4.3340 IN.,
YMRP 0.0000 IN.
2MRP 0.0000 IN.
SCALE 0.0034

MACH 1.200
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EFFECTS OF FIN SIZE AND O DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

CA

sV VT T T YT TTI Iy T Ty TTI VT EFr v Ty yrrTrrryryrrrrfrrr e rrrr e rrrrrrrey LR BN 2N 3

-

o
8.8

-

o4

ot

-
8.0

E

.

o
4.8

-

=

-

-
4.0

-

.

-
3.8 11—

-

~4

.

-)
3.0

-
2.3

~
2.0

e

.
1.8

AX1AL FORCE COEFFICIENT,

L i1l

2
f
I

0.5
0.0
-6.5
| ]
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA  DIHDRL REFERENCE INFORMATION
(M54501) 8 MSFC 518 MWSFC PRESSURE FED BOOSTER N1iBi 0.000 SREF 0.9330  Se.IN.
(154911) MSFC 818 MSFC PRESSURE FED BOOSTER N1B1F2 0.000  0.000 LREF 7.2230 1IN,
(K34914) O MSFC 818 MSFC PRESSURE FED BOOSTER N1BIF6 0.000 0,000 BREF 7.2230 1IN,
XMRP 4.3340 1IN,
YMRP 0.o000 IN,
ZHRP D.0000 1N,
SCALE 0.0034

MACH 1.200
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(M54901 ) Sg MSFC 518 MSFC PRESSURE FED BOOSTER Ni1Bi 0.000 SREF 0.9330  Sa@.IN.
(154811) MSFC 518 MSFC PRESSURE FEC BOOSTER N1B1F2 0.000 0,000 LREF 7.2230  IN.
(K54914) o MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 0.000 0.000 BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZNRP 0.0000  IN.
SCALE 0.0034

MACH 1.200
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREE
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA  DIHDRL : REFERENCE INFORMATION
(M34901 ) E§ MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 . SREF 0.9330  sa.IN.
(154911) MSFC 518 MSFC PRESSURE FED BOOSTER N1BI1F2 0.000  ©0.00G LREF 7.2230 1IN,
(K54514) () MSFC 518 NSFC PRESSURE FED BOOSTER N1B1FS 0.000 0.o000 BREF 7.2230  IN.
XMRP 4,3340 IN.
YMRP 0.0000 IN,
ZMRP 0.0000 IN.
O
MACH 1.200 8CALE 0.0034
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_ EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

DATA SET SYMBOL

(M54901)
(1%54911)
(K54914)

MACH

CONFIGURATION DESCRIPTION

Q MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1
MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2

QO MsFc 518 MSFC PRESSURE FED BOOSTER NiB1F§
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SCALE
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4.3340 IN.
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0.0000 IN,
0.0034
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHORL REFERENCE INFORMATION
(M54901) Q MSFC 518 MSFC PRESSURE FED BOOSTER Ni1gi 0.000 SREF 0.9330  SQ.IN.
(154911) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000 0,000 LREF 7.2230 IN.
(ks4914) ¢ MSFC 518 MSFC PRESSURE FED BOOSTER NiBIF6 G.666  ©.0GC : BREF 7.2236  iN.
XMRP 4.3340 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
MACH 1.200 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

0. 7711 L 2R 2L A ) LER R AR T 1T ¥V ¥ LR 2R R J LI BN LA 2L LR SR J L B L) LR 2R B LER AR TV 1V T LR LS
4 n
.6 .
.8 .
< p
S . .
[} -
3
~ 3
.3 .
< 3
N -1
z -4
O .2 -
O 3
" ]
. "
O .
< 3
x N
.0 -
- -
ul 3
(:!) n
-.1
o u
0 3
] ]
E -2 -
W \ .
9 _s .
@ ]
m -
’—— -
Z .. , -
w 3
(&) -
4 -.s -
< ]
3] "
[»] n
— -.e ]
-7 .
3
-
-8y s 10 15 20 25 30 ss 40 a5 5o 5 &0 es
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
(NS4901) 8 MSFC 518 MSFC PRESSURE FED BOOSTER Nipi o.000 SREF U.9330  SQ.IN.
(454951) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 0.000  ©0.000 LREF 7.2230  IN.
(is4s14) < MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF€ 0.000 0.000 BREF 7.2230 IN.
XMRP 4.3340 IN,
. YMRE 0.0000 IN.
ZMRP 0.0000 IN.
wACH +.200 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LONGITUDINAL CHARACTER]STICS
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PITCHING MOMENT COEFFICIENT., CLM
DATA SET SYMBOL  CONFIGURATION DESCRIFPTION . BETA DIHDRL } REFERENCE INFORMATION
(454901) g MSFC 518 MSFC PRESSURE FED aoosrzn Nasi . 0.000 . SREF 0.9330  sa.IN.
(154931) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 - 0.000 0.000 LREF 7.2230 IN.
(x54924) ¢ MSFC 518 MSFC PRESSURE FEC BOOSTER N1B1Fé6 0.000 0.000 . BREF 7.2230 IN.
) XMRP 4.3340 IN,
’ YMRP 0,0000 IN.
ZMRP 0.0000  IN.
SCALE 0.0034

MACH 41.200
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_EFFECTS GF FIN SIZE AND 0 OEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
BATA SET SYHBOL  CONFIGURATION BESERIPTION ALPHA  BIHBRL REFERENCE INFORMA T1ON
185s8 g MoFec 818 MSFe PRESSURE FED BOOSTER NiBiFEF3 $68.080 0.6608 SREF b.983%0  sa.iN.
(8840481 HSEC 848 MEFC PRESSURE FED BOOSTER NiBiFeF4 38,0800 8608 LREF t.8886 1IN,
BREF v.2838 1IN,
XMRF 4.93%0 IN.-
YHRP 0.0000  IN,
ZMRP 6.0000 N,
MAEH 1.20¢ SEALE 0.00%4
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEORAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
($54013) g MSFC 518 MSFC PRESSURE FED BOOSTER N1BIFZF3 30.000 0.000 SREF 0.9330  sa.IN.
(854018) MSFC 518 MSFC PRESSURE FED BOOSTER NiBIFEF4 30.000 0.000 LREF 7.2230 1IN,
BREF r.2ze30 1IN,
XMRP 4.3340 1IN,
YMRP 0.0000 IN.
p1ets 0.0000  IN.
0.
MACH 1.202 ScaLe 0034
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTER!STICS
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIMDRL REFERENCE INFORMATION
($54013) MSFC $18 MSFC PRESSURE FED BOOSTER Ni1B1F2F3 30.000  0.000 SREF 0.9330  sa.IN.
($54016) NSFC 518 MSFC PRESSURE FEC BOOSTER Ni1B1F6F4 30.000 0.000 LREF 7.2230  IN.
BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN,
ZMRP 00,0000 IN.
SCALE 0.0034
MACH 1.202
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EFFECTS OF FIN SIZE AND 0 DEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTERISTICS
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(854013) g MSFC 518 MSFC PRESSURE FED BOUOSTER NiBIF2F3
(854016) MSFC 818 MSFC PRESSURE FED BOOSTER Ni1Bi1FGFse

MACH s.202

ALPHA DIHDRL
30.000 0.000
30.000 0.000

REFERENCE INFORMATION
8Q@.IN.

SREF
LREF
BREF
XMRP
YMRP
INRP
SCALE

0.9330
7.2830
7.2230
4.3340
0.0000
0.0000
0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL

PR

Sreeedn PPy PPt kb P bdd

10

15

CONFIGURATION DESCRIPTION

20 23 30 33 40 45

ANGLE OF ATTACK. ALPHA. DEGREES

BETA DIMDRL

(N54901) Eg MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000

(154917)

MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 0.000 45.000

(K54921) <> MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F6 0.000 45.000

MACH

1.200

o]

35 6o

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

0.8330
7.2230
7.2230
4.3340
0.0000
0.0000
0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEORAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DINHDRL REFERENCE INFORMATION
(M34902) Q MSFC 518 MSFC PRESSURE FED BS8OOSTER NiB1 0,000 SREF 0.9330 SQ.IN.
(154917) MSFC 5318 MSFC PRESSURE FED BOOSTER NiBifF2 0.000 45.000 LREF 7.2830 IN.
(K54921) o MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 0.000 435,000 BREF 7.2230 IN.

XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0090 IN.
o,
MACH 1.200 SCALE 0034

PAGE 54



EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE‘ INFORMATION
(M54901) Eg MSFC 518 MSFC PRESSURE FED BOOSTER NiB1 0.000 SREF 0.9330 SQ.IN.
(154917) HSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 0.000 45,000 LREF 7.2230 IN.
(KS4921) O MSFC 518 MSFC PRESSURE FED BOOSTER NiBIFS 0.000 45.000 BREF 7.2230 IN.
XMRP 4,3340 IN.
YMRP 0,0000 IN.
ZMRP 0,0000 IN.
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS

LI GLANLARANL AN HALINL AN N LA S AL A RL AN A A A L AN A A BN AN N S S 10 B AN A AR A A AN A Sn Tt I A 0 A N SN BN AN A S0 S B0 S S e A A AR BB S SN B B
R
s
8.8
-
-
8.0
4.3
4.0
< -
hd ]
R -
— 3.5
z ]
u -
— -
(&)
— 3.0 -
W u
u .
lé_j -
2.5
Q) -
]
& ]
o 2.0
o -
L ]
< 1
x .
< -
1.0
R
0.8
0.0
~0.5
PP J = SPEDTFEE RS AW I SIS BN SN SRR T Srarara ST SO BPE PN
o S 10 15 20 23 30 35 40 43 S0 L] €0 a3
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SEY SYHBOL CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
(M54901) g MSFC 318 MSFC PRESSURE FED BOOSTER N1Bt 0.000 SREF 0.9330 $Q@.1IN,
(154917) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F2 0.000 45.000 LREF 7.2230 IN.
(KS4921) o MSFC 510 MSFC PRESSURE FED BOOSTER Ni1BIF6 0.000 45.000 BREF 7.2230 IN,
XMRP 4.3340 IN.
YHRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(M54901) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1 0.000 SREF 0.9330  sa.IN.
(154917) MSFC 516 MSFC PRESSURE FED BOOSTER ::B:it g.ggg ::.ggg ::E; ;.:::g }:,
8 MSFC PRESSURE FED BOOSTER B1F6 . . . .
(ksas2s) O  MSFC 31 XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZNRP 0.0000  IN.
SCALE 0.0034
MACH 1.200
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DINDRL REFERENCE INFORMATION
(M34001) g MSFC 518 MSFC PRESSURE FED BOOSTER Ni1Bt 0,000 SREF 0.9330 SQ.IN.
(154917) MSFC 5318 MSFC PRESSURE FED BOOSTER Ni1BiF2 0.000 45.000 LREF 7.2230 IN.
(KS4921) o MSFC 5318 MSFC PRESSURE FED BOOSTER Ni1BiF6 0.000 45.000 . BREF 7.2230 IN.
XMRP 4.3340 IN,
YMRP 0.0000 IN,
ZMRP 0.0000 IN.
MACH 1.200 SCALE 0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES

DATA SET SYHBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION

(MN54901) g MSFC 518 MSFC PRESSURE FED BOOSTER N1Bt 0.000 SREF 0.9330 sa.IN.

(154917) MSFC 8518 MSFC PRESSURE FED BOOSTER N3BiF2 0.000 45.000 LREF 7.2230 IN.

(K54981) O MSFC 518 MSFC PRESSURE FED BOOSTER Ni1Bi1F6 0.000 45.000 BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.

a

MACH 1.200 SCALE .0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHORL REFERENCE INFORMATION
(NS4901) R MSFC 518 MSFC PRESSURE FED BOOSTER NiBt 0.000 . SREF 0.9330  S&.IN.
(154917) MSFC 516 MSFC PRESSURE FED BOOSTER NiBiF2 0.000 45.000 LREF 7.2230 IN,
tks4921) < MSFC 318 NSFC PRESSURE FEO BOOSTER NiBiF6 0.000 45.000 BREF 7.2230  IN.
: XMRP 4.3340 IN.
YMRP 0.0000  IN.
ZHRP 0.0000  IN.
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA., DEGREES

DATA SET SYHBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(N54901) Q MSFC 518 MSFC PRESSURE FED BOOSTER NiB1 0.000 SREF 0.9330 SQ@.IN.
(J54917) MSFC 3518 MSFC PRESSURE FED BOOSTER Ni1Bi1F2 0,000 45.000 LREF 7.2230 IN.
(Lss921) < MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 BREF 7.2230 IN.
: XMRP 4.3340 IN.
YMRP 0.0000 IN.
o
o

IMRP .0000 IN.

MACH 1.20C SCALE .0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEORAL - LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(Ns4901) ()  MSFC $18 MSFC PRESSURE FED BOOSTER NiBl 0.000 SREF 0.9330  S@.IN.
(154917) MSFC 516 NSFC PRESSURE FED BOOSTER NipiF2 a,.000 45 .000 . LREF 7.2230 IN.
(K54921) <> MSFC 3516 MSFC PRESSURE FED BOOSTER Ni1BiFe6 0.000 45 .000 BREF T.2230 IN,
XMRP 4,3340 IN,
YMRP 0.0000 IN,
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LAT-DIRECTIGNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ALPHA  DIMDRL REFERENCE INFORMATION
(354019) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 30.000 45.000 SREF 0.9330  Sa.IN.
(K54023) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F6 30,000 45.000 * LREF 7.2230 1IN,
($54020) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 50.000 45.000 BREF 7.2230  IN.
(k54024 MSFC 518 MSFC PRESSURE FED BOOSTER N1B1FE 50.000 45.000 XMRP 4.3340  IN.
YHRP £.0000 IN.
ZWRP 0.000D 1IN,
SCALE 0.0034

HACH 1.197
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SEY SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIMDRL REFERENCE INFORMATION
(854019) R MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 30.000 45,000 SREF 0.9330  SG.IN.
(K54083) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 30.000 45.000 , LREF 7.2230 IN.
(354020) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF2 50.000 45.000 BREF 7.2230  IN.
(K54024) MSFC 3518 NSFC PRESSURE FED BOOSTER N1BiF6 50.000 45.000 XMRP 4.3340  IN.
YMRP 0.0000  IN.
ZNRP 0.0000  IN.
acH ‘107 SCALE 0.003s
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EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LAT-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(854019) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F2 30.000 45,000 SREF D.9330  Se.IN.
(K54023) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 45.000 LREF 7.2230 IN.
(334020) MSFC 818 NSFC PRESSURE FED BOOSTER N1B1F2 50.000 45,000 BREF 7.2230  IN.
(KS4024 ) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 50.000 45.000 XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
MACH 1.397 SCALE 0.0034



EFFECTS OF FIN SIZE AND 45 DEGREE DIHEDRAL - LAT-DIRECTIGNAL CHARACTERISTICS
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SIDE FORCE COEFFICIENT, CY

DATA SET SYHMBOL CONFIGURATION DESCRIPTION . ALPHA DIHDRL REFERENCE INFORMATION
854019) 8 WSFC 538 MSFC PRESSURE FED BOOSTER N1B1F2 30.000 45,000 SREF 0.9330  sa.IN.
(x54023) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 45.000 LREF 7.2230  IN.

(854020) MSFC 518 MSFC PRESSURE FED BOOSTER NiBtF2 50.000 45.000 BREF r.2230 IN.
({K34024) MSFC 3318 MSFC PRESSURE FED BOOSTER Ni1BiFe 30,000 45,000 XMRP 4.3340 IN,

YMRP 0.0000 IN.
ZMRP D.0000 IN,
0.0034
MACH 1.197 SCALE 3
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EFFECTS OF TRANSITION STRIP - 0.6 MACH NUMBER
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
cas4021) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 SREF 0.9330  s@.IN.
(s54028) MSFC 518 MSFC PRESSURE FEO BOOSTER N1B1F6 + TS 0.000 45.000 LREF 7.2230  IN.
BREF ?7.2230 IN,
XMRP 4.,.3340 IN,
YMRP 0.0000 IN.
IMRP 0.0000 IN,
SCALE 0.0034
MACH 0.599
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; ‘EFFECTS OF TRANSITION STRIP - 0.6 MACH NUMBER
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(@54021) 8 MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 45,000 SREF 0.9330 SQ.IN.
(854088) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 + TS 0.000 4% .000 LREF 7.2230 IN.
BREF T.2230 IN,
XMRP 4.3340 IN.
YNRP 0.0000 IN,
IMRP 0.0000 IN,
HACH 0.599 SCALE' 0.0034
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EFFECTS OF TRANSITION STRIP - 0.6 MACH NUMBER
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ANGLE OF ATTACK, ALPHA. DEGREES
SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
g MSFC 5168 MSFC PRESSURE FED BOOSTER NIiBiF6 0.000 45.000 SREF 0.9330 SQ.IN.
MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 ¢+ TS 0.000 45,000 LREF 7.2230 IN.
. BREF 7.2230 IN.
XMRP 44,3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECTS OF TRANSITION STRIP - 0.6 MACH NUMBER
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(ess021) Q MSFC 518 MSFC PRESSURE FED BOOSTER N1BLF6 0.000 45.000 SREF 0.9330  se.IN.
(3s4028) MSFC 518 MSFC PRESSURE FEO BOUSTER N1BLF6 + TS  0.00D 45,000 LREF 7.2230 1IN,
BREF 7.2230 1IN,
XNRP 4.3340  IN.
YHRP 0.0000  IN.
2MRP 0.0000 1IN,
MACH 0.599 ScALE 0.0034
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EFFECTS OF TRANSITION STRIP - 0. 6 MACH NUMBER
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EFFECT OF DIHEORAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SIT SYMOOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154924) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 SREF 0.9330 8Q.1IN,
(134907) MSFC 5216 MSFC PRESSURE FED BOOSTER NiBiFs 0.000 30.000 LREF 7.2230 IN.
(054923 ) <> MSFC 518 MSFC PRESSURE FED BOOSTER N1BIF6 0.000 45.G600 BREF 7.2230 IN.
- XMRP 4.3340 IN.
YMRP o.0000 IN.
ZMRP 0.6000 IN.
SCALE 0.0034

MACH 4.9680
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AXIAL FORCE COEFFICIENT,

DATA SET
(154914)
(154907)
(O54921)

EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS

L2 B ) LARLALEIL) LI LB LR | LELELARS LR I M ) L 20 ] LARL L] LANLANLAE ] LEL BRI T 7V 7 ¥ T I 7 7 ""_
-
-t
N
n
N
]
o s 10 1s 20 25 30 35 40 as 50 55 60 s
ANGLE OF ATTACK. ALPHA. DEGREES

SYMBOL  CONFIGURATION DESCRIPTION BETA  DIHDRL REFERENCE INFORMATION
MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000  0.000 SREF 0.9330  sa.IN.

MSFC 518 MSFC PRESSURE FED BOOSTER N1BI1F6 0.000 30.000 LREF 7.2230  IN.

MSFC 518 NSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 BREF 7.2230  IN.

XMRP 4.3340  IN.

YMRP 0.0000  IN.

2MRP 0.0000 IN.

wacH .59 SCALE 0.0034
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EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS
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AXIAL FORCE COEFFICIENT,
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o S 10 15 20 25 30 33 40 45 $0 55 €0 €3
ANGLE OF ATTACK., ALPHA, DEGREES
DATA SEY SYNDOL CONFIGURATION DESCRIPTION BETA DIHDRL ’ REFERENCE INFORMATION
(154933) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 a.000 a.000 . SREF 0.9330 S@.IN.
(153907) MSFC 516 MSFC PRESSURE FED BOOSTER NiBiFeé 0.000 30.000 LREF 7.2230 IN.
(O34521) [e3 MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 45,000 B BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
0.0034
HACH 0.899 ScaLe 03
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AXIAL FORCE COEFFICIENT,
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-1.0

DATA SET
(154914)
(134907)
(0354921)

EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERIST]CS
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(] s 10 13 20 23 30 3s 40 45 50 L 1] 60. [ 1]
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
MSFC 518 MSFC PRESSURE FED BOOSTER NiBI1F6 0.000 0.000 SREF 0.9330 SQ.IN.
MSFC 518 MSFC PRESSURE FED BOOSTER NiBiFé 0.000 30.000 LREF 7.2230 IN.
QO MSFC 838 NMSFC PRESSURE FED BOOSTER Ni1B1F6 0,000 45.000 BREF T.2230 IN.
XMRP 4.3340 IN.
YMRP 00,0000 IN,
INRP a.o000 IN.
SCAL o.
MACH 1.198 CALE 0034
PAGE 117



©.0

8.5

5.0

a8

4.0
<
Q

~ 3.3
Z
w
—

L 3.0
w
w
S

e.s
Q
wl
Q

14 2.0
[ =]
w

2 1
—
x
<

1.0

0.5

0.0

-0.8

-1.0

(154914)
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(Os54921)

EFFECT OF DIHEDRAL - N1BIF6 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 SREF 0.9330 SQ.IN.
MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 0,000 30.000 LREF 7.2230 IN.
O MSFC 518 MSFC PRESSURE FED BOOSTER NiBiFé 0.000 45,000 BREF 7.2830 IN.
. XMRP 4.,3340 IN,
YMRP 0.0000 IN.
ZMRP 0,0000 IN,
0.0034
NACH 4.960 SCALE 3
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EFFECT OF DIHEDRAL - N1BIF6 - LONGITUDINAL CHARACTERISTICS
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' ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA OIHDRL REFERENCE INFORMATION
(154914) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F6 0.000 0,000 SREF 0.9330 8Q.IN,
(154907) MSFC 518 MBFC PRESSURE FED BOOSTER NiBiFe 0.000 30,000 LREF ?.2230 IN.
(os49211 < MSFC 518 MSFC PRESSURE FED BOOSTER N1BiFe 0.000 45.000 BREF 7.2230 IN.
A XMRP 4.3340 IN.
YMRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
MACH 0.%599
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ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET 8YMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
{154914) 8 MSFC 318 MSFC PRESSURE FED BOOSTER NiBIF6 0.000 0.000 SREF 0.9330 8Q.1IN.
(134907) MSFC 318 M3FC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 1IN,
(Os4921) o MSFC 318 MSFC PRESSURE FED BOOSTER NiBirs 0.000 45,000 BREF T.2230 IN.
XMRP 4.3340 1M,
YMRP 0.0000 1IN,
ZMRP 0.0000  IN.
8CAL 0.00
MACH 0.099 CALE 34
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EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION - BETA DIHDRL ’ REFERENCE INFORMATION
(154914) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000  0.000 SREF 0.9330 SQ.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30,000 LREF 7.2230  IN.
(0s4921) < MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 BREF 7.2230  IN.
XMRP 4,3340 IN,
YMRP o.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
MACH 2.198
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EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERIST

ICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154914) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 SREF 0.9330 SQ.IN,
(154907 MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 0.000 30.000 LREF 7.2230 IN,
(O54921) MSFC 318 MSFC PRESSURE FED BOOSTER Ni1BiF6 0,000 43,000 BREF 7.2230 IN,
XMRP 4.3340 IN.,
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
0,003s
MACH 4.960 scaLe
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EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA  DIHDRL REFERENCE INFORMATION
(154944) MSFC 518 WSFC PRESSURE FED BOOSTER N1BIF6 0.000  ©0.000 SREF 0.9330  sa.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1BI1FS 0.000  30.000 LREF 7.2230 1IN,
(054921) MSFC 518 MSFC PRESSURE FED BOOSTER MNiBiF6 0.000 45.000 BREF 7 o230  IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZNRP 0.0000  IN.
SCALE 0.0034
MACH 0.599
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154914) g MSFC 518 MSFC PRESSURE FED BOOSTER NiBi1Fé6 0.000 0.000 SREF 0.9330 SQ.IN.,
(134907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 1IN,
(054921) <) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F6 0.000 45.000 BREF 7.2230 1IN,
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ach 0.099 SCALE 0.0034
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‘ ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154914) R MSFC 518 MSFC PRESSURE FED BOOSTER N1iB1Fé ©0.000 ©0.000 SREF 0.9330  Sa.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 IN.
(054921 ) MSFC 518 MWSFC PRESSURE FED BOOSTER N1B1F6 0.000 45,000 BREF 7.2230  IN.
XMRP 4,.3340 IN,
YMRP 0.o0000 IN,
ZMRP 0.0000 IN.
SCAL 0.
MACH 1.198 E 0034
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EFFECT OF DIHEDRAL - NIBIF6 -.LUNGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA  DIHDRL REFERENCE INFORMATION
(154914) 5} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 SREF 0.9330  S@.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 IN.
(054521) ¢ MSFC 8518 WSFC PRESSURE FED BOOSTER N1B1F6 0.000 45,000 BREF v.2230  IN.
. XMRP 4.3340 IN,
YMRP 0.0000 IN.
ZNRP 0.0000 1IN,
SCALE 0.0034

MACH 4.960
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EFFECT OF DlHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES

DATA SET SYMBOL CONFJGURATION DESCRIPTION BETA . DIHDRL REFERENCE INFORMATION

(154914) 52 MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 6.000  0.000- SREF 0.9330  $&.IN.

(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 IN,

(0ss921) ¢ MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45,000 BREF 7.2230  IN.

: XMRP 4.3340 N,
YMRP 0.0000 IN.
2MRP 0.0000 IN.
SCALE 0.0034

MACH 0.599
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EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS

DATA SET SYMBOL
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
MSFC 318 MSFC PRESSURE FED BOOSTER N1BiF6 0,000 0.000 SREF 0.,9330 SQ.IN,
MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 0.000 30.000 LREF 7.2230 IN.
{ MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 0.000 45.000 BREF 7.2230 IN. .
XMRP 4.3340 IN,
YMRP a.o000 IN.
ZMRP 0.0000 IN.
LE 0.0034
HACH D.0899 sca
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EFFECT OF DIHEDRAL - NIB1F6 - LONGITUDINAL CHARACTERISTICS
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{154914) Eg MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 0.000
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 0.000 30.000
(034923) O MSFC 518 MS”C PRESSURE FED BOOSTER N1BiFé6 0.000 45.000
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EFFECT OF DIHEDRAL - NIBIFG - LONGITUDINAL CHARACTERISTICS

DATA SET SYMBOL
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ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION BETA  DIMDRL REFERENCE INFORMATION
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,000 SREF 0.9330  Sa.IN.
HSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 £.000  30.000 LREF v.2230  IN.
O MsFc 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 8REF 7.2230 1N,
XMRP 4.3340 IN,
YMRP 0.0000 IN.
ZuRP 0.0000 1IN,
0.00
MACH 4.960 SCALE 0034
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EFFECT OF DIHEDRAL - NIBIF6 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
MSFC 518 MSFC PRESSURE FED BOOSTER .N1B1F6 0.000  ©0.0800 SREF 0.9330  sa.IN.
MSFC 516 MWSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 IN.
O MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 BREF 7.2230 IN.
XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
MACH 0.599 SCALE 0.0034
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
(134914) Q MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 - 0.000 0.000 SREF 0.8330  8G.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1iF6 0.000 30,000 LREF 7.2230 IN.
(osssp1) <  NSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 45,000 BREF 7.2230 IN,
XMRP 4.3340 1IN,
YMRP 0.0000 IN.
2ZMRP 0.0000 IN.
MACH 0.899 SCALE 0.0034
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EFFECT OF DIHEDRAL - N1BIF6 - LONGITUDINAL CHARACTERISTICS

+20 LIN B I | Ty vy L2 DL AL TVervb LELAR LA LA B | LR 2B BRJ T Ve LERL AR L L AL B LR L Tvyrryg LA AL

.

w

L K1)

% -

Lu -

D -

1 4 ‘ -

uJ .

O 40 -

- : _‘
< -y
~
z -
-J -
O

. .03
Lu -
& -
[»)

_l -
n
P— b
z .00
uJ - -
—_

O .
o -
w
u -
1
O " )

!

= .
w .
z -
(=]
>

-.10
(L} -
z -
=

I -
O
’— -y
—

Q.  -.18

_|
< -
U -
(>}

—‘ g

-.z0 o s 10 15 2o 23 30 35 40 es s0 ss Py P
ANGLE OF ATTACK, ALPHA, DEGREES

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154914) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiFé 0.000 ©0.000 SREF 0.9330  SG.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F6 0.000 30.000 LREF 7.2250  IN.
(os4521) <) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0,000 45.000 BREF 7.2230  IN.

XMRP 4.3340 1IN,
YMRP 0.0000 IN.
INRP 0.0000 IN.
SCALE 0.0034
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(154914) EQ DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 SREF 0.9330  Sa.IN.
(154907) MSFC 516 MSFC PRESSURE FED BOOSTER N1B1Fe 0.000 30.000 LREF 7.2230 IN.
t0s4922) O MSFC 518 MSFC PRESSURE FED BOOSTER NiBIF6 0.000 45.000 BREF 7.2230  IN.
XMRP 4.3340 N,
YMRP 0.0000 IN.
ZMRP 0.0000  IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMHDRL
(Q54914) Eg MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 0.000

(Q54907)

MSFC 518 MSFC PRESSURE FED BOOSTER NiBIF6 0.000 30.000

(Us4921) <> MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F6 6.000 45.000

MACH 0.599

REFERENCE INFORMATION
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DINDRL REFERENCE INFORMATION
(@54914) g MSFC 516 MSFC PRESSURE FED BOOSTER N1BiF6 . 0.000 0,000 SREF 0.9330  sa.IN.
(@34907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.2230 IN.
(uses21) O MSFC 518 MSFC PRESSURE FED BGOSTER NiBIiF6 0.000 45.000 BREF 7.2230 IN.
XMRP 4,3340 IN.
YMRP 0.0000  IN.
ZMRP 0.0000 IN.
MACH 0.899 SCALE 0.0034
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(Q54914) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 0.000 SREF 0.9330 $Q.IN.
(@34907) MSFC 5318 MSFC PRESSURE FED BOOSTER NiB1F6 0.000 30.000 LREF 7.2230 IN.
(us4921) ¢  MSFC 518 MNSFC PRESSURE FED BOOSTER N1BiF6 0.000 45.000 BREF 7.2230 IN.
XMRP 4.3340  IN.
YMRP 0.0000 IN.
ZMRP 0.0000  IN.
MACH 1.198 SCALE 0.0034
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, ANGLE OF ATTACK. ALPHA. DEGREES .
DATA SET SYMBOL CONFIGURATION DESCRIPTION , BETA DIHDRL REFERENCE INFORMATION
€@54914) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,000 SREF 0.9330  SG.IN.
(a34907) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F6 0.000 30.000 LREF 7.2230 IN.
(us4921) o MSFC 3518 MSFC PRESSURE FED BOOSTER NiBifFeé 0.000 45,000 BREF 7.2230 IN.
XMRP 4,3340 IN.
YMRP 0.0p00 IN,
ZNRP 0.0000 IN,
L 0.0034
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ' BETA DIHDRL REFERENCE INFORMATION
(154914) 2 MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 D.000 0.000 SREF 0.9330 SG.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 0.000 30.000 LREF 7.2230 IN.
(0sa921) <) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 45.000 BREF 7.2230 IN.
XMRP 4.3340 IN,
YMRP 0,0000 IN,
ZMRP 0.0000 IN,
MACH 0.599 SCALE 0.0034
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DATA SEV SYHBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154914) Eg MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000 0.000 _ SREF 0.9330  se.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 0.000  30.000 LREF 7.2230  IN.
(054921) ) MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 0.000  45.000 BREF 7.2230 1IN,
XMRP 4,3340 IN.
YNRP ©.0000 IN.
2uRP 0.0000 IN.
wach 0.095 SCALE 0.0034
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DATA SET SYMBOL CONFIGURATION DESCRIPTION : BETA DIHDRL REFERENCE INFORMATION
(154914) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 0.000 SREF 0.9330  sa.IN.
(154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 0.000 30.000 LREF 7.22%0 IN.
(054921) <) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 D.000 45.000 BREF 7.2230  IN.
XMRP 4.3340 IN,
YMRP 00,0000 IN,
ZMRP 0.0000 IN.
MACH 1.198 SCALE 0.0034
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(154914) Eg DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.000 SREF 0.9330  S$Q.IN.
€154907) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 D0.000 30,000 LREF 7.2230 IN.
(054922) < MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 D.000 45.000 BREF . 7.2230° IN.
XMRP 4,3340 IN.
YMRP 0.0000 IN,
ZMRP 00,0000 IN.
SCALE 0.0034
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EFFECT OF DIHEDRAL - NIBIF6 - LATERAL-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION OESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(854010) MSFC 518 MSFC PRESSURE FED BOOSTER N1BI1F6 30.000 30.000 SREF 0.9330  sa.IN.
(M54023) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 45.000 LREF 7.2230  IN.
($54009) MSFC 518 WNSFC PRESSURE FED BOOSTER N1B1Fe 50.000 30.000 BREF 7.2230 IN.
(M34024) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 50.000 45.000 XMRP 4.3340 IN,
YMRP 0.0000 IN.,
ZNRP 0.0000 IN.
SCALE 0.0034

MACH 0.901
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EFFECT OF DIHEDRAL - NIBIF6 - LATERAL-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SIT SYNBOL  CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(854030) g MSFC 318 MSFC PRESSUPE FED BOOSTER N1BiF6 30.000 30.000 SREF 0.9330  S@.IN.
(M54023) MSFC 518 MSFC PRESSURE. FED BOOSTER N1B1F6 30.000 45.000 LREF 7.2230 1IN,
($34009) MSFC 518 MSFC PRESSURE FED BOOSTER N1BiF6 50.000 30.000 BREF 7.2230  IN.
(M34024) MSFC 518 MSFC PRESSURE FED BOOSTER N3iB1F6 50.000 45.000 XNRP 4.3340 1IN,
YMRP 0.0000 IN.
ZNRP 0.0000  IN.
SCALE 0.0034
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EFFECT OF DIHEDRAL - NIBIF6 - LATERAL-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
ODATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(S854010) g MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiFeé 30.000 30.000 SREF 00,9330 SQ.IN.,
(M54023) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1F6 30.000 45.000 LREF 7.2230 IN.
(854009) MSFC 518 MSFC PRESSURE FED BOOSTER N1B81F6 $0.000 30.000 BREF 7.2230 IN.
(M54024) MSFC 518 MSFC PRESSURE FED BOOSTER NiB1Fé 50.000 45.000 XMRP 4.3340 IN.
YMRP a.0000 IN.
ZMRP 0.op00 IN.
SCALE 0.0034
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EFFECT OF DIHEDRAL - NIBIF6 - LATERAL-DIRECTIUNAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA O IMDRL REFERENCE INFORMATION
(334030) g MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 30.000 SREF 0.9330  sQ.IN.
(M34023) MSFC $18 MSFC PRESSURE FED BOOSTER Ni1BiF6 30.000 45.000 LREF 7.2230 IN.
(854009) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 50.000 30.000 BREF 7.2230 IN,
(M540828) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1BiF6 50.000 45.000 XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
.00
MACH 1.201 SCALE o 34
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EFFECT OF DIHEDRAL - N1BIF6 - LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL COMFIGURATION DESCRIPTION ALPHA DIMDRL REFERENCE INFORMATION
(854010) 8 MSFC 518 MSFC PRESSURE FED BOOSTER NiBiF6 30.000 30.000 SREF 0.9330 SQ.IN.
(M54023) MSFC 538 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 45.000 LREF 7.2230 IN.
(854009) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1iF6 50,000 30.000 BREF 7.2230 IN.
(M54024) MSFC 518 MSFC PRESSURE FED BOOSTER Ni1B1F6 50.000 45,000 XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.00uLu IN.
SCALE 0.0034
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EFFECT OF DIHEDRAL - N1BIF6 - LATERAL-DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYNHBOL CONFIGURATION DESCR:FTIM ALPHA . PIHDRL REFERENCE INFORMATION
(854010) g MSFC 518 MSFC PRESSURE FED BOOSTER N1BiFE 30.000 30,000 SREF 0.9330  sa.IN
(154023 ) MSFC 516 MSFC PRESSURE FED BOOSTER N1BiFG 30.000 45.000 LREF 7.z230  IN.
($54000) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 50.000 30,000 BREF 7.2230 IN.
(M34024) MSFC 5168 MSFC PRESSURE FED BOOSTER N1B1FS S0.000 45.000 XMRP 4.3340 1N,
YMRP 0.0000 IN.
ZnRP 0.0000  IN.
0.0034
MACH 1.201 ScaLe 3
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EFFECT OF DIHEDRAL - NIBIF6 - LATERAL-DIRECTIONAL CHARACTERISTICS
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SIDE FORCE COEFFICIENT, CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
($54010) R MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 30.000 30.000 SREF 0.9330  sa.IN.
(M54023) MSFC 5318 MSFC PRESSURE FED BOOSTER NiB1F6 30.000 45.000 LREF 7.2230 IN,
(S54009) MSFC 518 MSFC PRESSURE FED BOOSTER N1B1F6 50.000 30.000 BREF 7.2230 IN.
(M54024) MSFC 518 MSFC PRESSURE FED BOOSTER N31B1F6 50.000 45,000 XMRP 4.3340 IN.
YMRP 0.0000 IN.
ZMRP 0.0000  IN.
MACH 0.901 SCALE 0.0034
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DATA MIST. CODE 8 ScaLE 0.0034
{S54024) 22 DEC 71 PAGE 164

MSFC 518 MSFC PRESSURE FED BOOSTER NIBIF6



EFFECTS OF MACH NUMBER - N1BIF6 - LATERAL-DIRECTIGNAL CHARACTERISTICS-ALPHA=50

.08 T L L T rry L LA LA LEL LS LN 2R 2 LU I N J LB BN LA B B ) LER BRI LA

i1

j T N . |

[ W B |

PER DEGREE (BODY AXIS)
2

a
< .02 ’
~
— 4
m 4
U -
A
a .01

00

§ I T O |

J W |

ROLLING MOMENT DERIVATIVE WITH BETA.

-.02
4
-.03
b s bbb —a —— A o —d o dhrebreh —ba —t— PP S i i ....-
~%4.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
MACH NUMBER
PARAMETRIC VALUES REFERENCE INFORMATION
ALPHA $0.000 DIHDRL 45,000 SREF 0.9330 SQ@,IN.
LREF 7.2230 IN,
BREF T.2230 IN.
XMRP 4,3340 IN.
YMRP 0.,0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034

DATA HIST. CODE s

MSFC 518 MSFC PRESSURE FED BOOSTER NI1BI1F6 (S54024) 22 DEC 71 PAGE 165



EFFECTS OF MACH NUMBER - NIBIF6 - LATERAL-DIRECTIGNAL CHARACTERISTICS-ALPHA=S0

«® LI B B § TV rr TPV ry LABLBEL A S L L IR L) LR R R § LR BB AR L 2 S | LN IR 2B § LR L RS ¥ 1T vV LR ARLERS
J
.8
! J
4
.
> J
5 i
< i
Z
>—
R
"
Q
<
> e
. 5
w
g ]
D
A -
0 g
w ]
m -
[« N
L J
©
.0
m G."\ﬂ'\ ]
w 4
Z —— —€) -
w =
O .,
. i
< -
5] .|
D -
2
-2
i
-.3
]
%0 ) 1.0 1.5 £.0 2.5 3.0 3.5 4.0 4.5 5.0 5.9 6.0
MACH NUMBER
8YMDOL BETA PARAMETRIC VALUES REFERENCE INFORMATION
0 0.000  ALPHA 50.000 DIHDRL  45.000 SREF 0.9330 sa.IN.
LREF ?.2230 IN.
BREF T.2230 IN.
XMRP 4,.3340 IN,
YMRP 0.0000 IN.
ZMRP 0.,0000 IN.

C 0.0034
DATA MIST. CODE sc1 SCALE

MSFC 518 MSFC PRESSURE FED BBOSTER NIBIF6 (D54024) 22 DEC 71 PAGE 166



EFFECTS OF MACH NUMBER - NIBIF6 - LONGITUDINAL CHARACTERISTICS

..0 L AL | LR LA TrvT LA I | L BB Ty ¥rr LA L LS LA BB L N 2 S Ty 77 T vV 7 7 L ARl L R A )
]
3
v.0 .
[ 3
.. .
e.0 .
]
-
5.5 ]
J 3
U -
4.5 3
= Z/ ]
Z m
ul 4.0 -
= b N
L s -
w .
(] .
O 30 .
— n
o= .
T e -
2.0 .
1.5 :
1.0 3
0.5 :
0.0 5* A R A T A I T .As.L‘.so..L‘ss.‘A‘eo.LAAe;
ANGLE OF ATTACK. ALPHA. DEGREES ’
SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
2 0.599  BETA 0.000 DIHDRL  45.000 SREF 0.9330 SQ.IN.
0.900 LREF 7.2230 IN.
Leod 1.197 5:5: ::ggig ::
1.961 YMRP 0.0000 IN.
E .. 959 ZMRP 0.0000 IN.
DATA WIST. CODE  STVHE#G ScaLe 0.0034
MSFC 518 MSFC PRESSURE FED BOOSTER NI1BIF6 (154921) 22 DEC 71 PAGE 167



EFFECTS OF MACH NUMBER - NlBlFS - LONGITUDINAL CHARACTERISTICS

14 LI T T LANLER 0 ] LELSRLERL S TTryy Trvry AL 2L LA LIRS L AL 2 A LI B 2 | LA B A 4 LI AR A | LI 2 B J
b

12

Lt ittt iy

11

10

Ly

11 41

co
I

N
S

DRAG COEFFICIENT,
]
1141

I

4
HE) N
3
-
3
2
1
°s L 10 13 20 23 30 33 40 43 80 55 60 s
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
0.599 BETA 0.000  DIMDRL 45.000 SREF 0.9330 SQ.IN.
0.900 LREF 7.2230 IN.
: BREF 7.2230 IN.
L] 1.197 XMRP 4.3340 IN,
E 1.961 YMRP 0.0000 IN.
ZMRP 0.0000 IN.
4.959 D.0034

LE
DATA MIST. CODE STVESG SC.A

MSFC 518 MSFC PRESSURE FED BOOSTER NIBIF6 (154921) 22 DEC 71 PAGE 168



EFFECTS OF MACH NUMBER - NIBIF6 - LONGITUDINAL CHARACTERISTICS

‘.o T 177 rTrunvria LOLENLE 4 | 2 SR 2 4 LA I S Tvrry LN M BN 2 LN R SR } ¥y vV LELBLER ] T 5§ 1 ¥ LERLLELE LARLER S
R
3.3
-
3.0
.
2.3
o J
\ -
3
i
. J
(=}
— 2.0
’—
= i
o 4
‘D -
<
= 4
2 1.
P—- -t
w
— -4
- B
1.0
0.5
S NI VU ISP SN S IR A I IR SN DA B
o s 10 1s 20 2s 30 1) a0 o5 50 s Py es
ANGLE OF ATTACK., ALPHA. DEGREES
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION .
0.599 BETA 0.000 DIHDRL 45.000 SREF 0.9330 SQ@.1IN,
0.900 LREF 7.2230 IN.
BREF 7.2230 IN,
o 1.197 XMRP 4.3340 IN,
1.961 YMRP 0.0000 IN.
4.959 ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST., CODE STVSEXG

MSFC 518 MSFC PRESSURE FED BOOSTER NIBIF6 (154921) 22 DEC 71 PAGE 169



EFFECTS OF MACH NUMBER - NIBIFG - LONGITUDINAL CHARACTERISTICS

6.0 LA TE ¥y Tyvry _IUTI' LEAARER J LA J LS L 2L LA L LANLEEL B LR N A 4 LA B L J LA I A LN B R 4
8.8
3.0
4.8
4,0
< -4
O -
o
. R
— 5.8
z N
L.LJ -
.
O —
& s .
L. -
[V .
w 4
© e
O -
LlJ -
U -
% e.0
-
-
LL -
r n
< 1.5
- ]
x .
< n
1.0
0.3
.
.
0.0
-0.8
PP VPN I BN NP PN SNPGRS PRI SPEPEI NI ST SRR RN SR
o 5 10 15 20 23 30 35 40 45 50 53 &0 es
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL  MACH PARAKETRIC VALUES REFERENCE INFORMATION
0.589 BETA 0.000 DIHDRL 45 .000 SREF 0.9330 S@.IN.
0.900 LREF 7.2230 IN,
BREF 7.2830 IN.
o 1.197 XMRP 4.3340 IN,
E 1.961 YMRP 0.0000 IN,
4.959 2ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST. CODE STVSESG

MSFC 518 MSFC PRESSURE FED BOOSTER NI1BI1F6 (154921) 22 DEC 71 PAGE 170
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1.197 XMRP 4.3340 IN.
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EFFECTS OF MACH NUMBER - N2B2 - LONGITUDINAL CHARACTERISTICS
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SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
0.901  BETA o.000 SREF 2.1390 sa.In,

1.199 :::: 3.8590 IN.

5.83590 IN.,

o) 1.964 XMRP 3.51350 IN.

2.740 YMRP 0.0000 IN,

4.9359 IMRP 0.0000 IN.

scaLE 0.0034
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, EFFECTS OF MACH NUMBER - N2B2 - LONGI TUDINAL CHARACTERISTICS
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BYMDOL. MACH PARAMETRIC VALWES . REFERENCE INFORMATION
0.901  BETA 0.000 arer 2.1390 84.In.
A ' 100 LREF 5.8390 In.
SREF s.e390 In.
O 1.904 XMRP 3.5130 N,
2.740 YHRP 0.0000 In.
. 050 INRP 0.0000 IN.
DATA HIST. CODE  MSTVALSG scaLe -0034¢

MSFC 518 PRESS FED BOOSTER CONFIG X N282 (154929) 22 DEC 71 PAGE 192



8. TrvT LI LEL SRR LR L LML B A 2 LI B 2R LELELELJ LA L LA LA BLER S LA L LEE AL T T '.
7.8 -
7.0 B
s.2 -
8.0 »
5.8 -
s.0 -]
3
- -
U -
4.3 .
- ]
-4 3
uw a.0 -
— -
(&) ~
= -
W a8
w ]
= 3
[»] m
O a0 m
]
- Q\S\E ~
w ]
— K"\ n
) z.s | a——
2.0 &= W—_
1.5 ]
1.0 -
0.5 J
0.0 PR SR NN SN S SN BN SN RN NI BN B S
o s 10 15 20 25 30 35 40 43 50 53 60 (1]
‘ ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(H54035) Q MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 0.0G0 SREF 2.1590  sa.IN.
(K540D33) MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7. 0.000 30.000 LREF 5.8590 IN,
(H54035) ¢ MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 45.000 BREF 5.8590  IN.
XMRP 3.5150 IN.
YMRP 0.0000  IN.
ZHRP 0.0000 IN.
MACH 2.740 SCALE 0.0034
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LIFT COEFFICIENT,

BATA SET
(H34033)
{K54D033)
(54038 )

EFFECTS OF DIHEORAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

SYNMECL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
Eg KSFC 318 PRESS FED BOOSTER CONFIG X N2B2FT 0.000 0.000 SREF 2.13%0 SQ.IN,

MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 30.000 LREF 5.8580 IN,

<> HSFC 516 PRESS FED BOOSTER CONF1G X N2B2F7 0.000 45 .000 BREF 5.8390 IN,

XMRP 3.5150 IN.

YMRP 0.0000 IN,

ZMRP 0.0000 IN,

0.0034
“dack 4,959 Scate 3
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(H54D33) g MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000  0.000 SREF 2.1590  Sa.IN.
(K54033) WSFC 518 PRESS FED BOOSTER CONFIG X N2BRFT 0.000 30.000 LREF 5.8590 IN.
(H54035) <) MSFC S18 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 45.000 BREF 5.8590 IN.
XMRP 3.5150 IN.
YMRP 0.0000 IN.,
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA LET SYMBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(HS4035) g MSFC 518 PRESS FED BOOSTER CONFIG X N2BRFT 0.000  ©0.000 SREF 2.1590  S8G.IN,
(R34D33) MSFC 920 PRESS FED BOOSTER CONFIG X N2B2F7 D.000 30.000 LREF 5.8590  IN.
(x54031) &  MSFC 516 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 45,000 BREF 5.8580 1IN,
XMRP 3.5150 1IN,
YMRP 0.0000 IN,
IMRP 0.,0000 IN.
.00
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EFFECTS OF DIHEORAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYNBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(H34035) MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 ©0.000 SREF 2.1550  5Q.IN.
(K54033) MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 30.000 LREF 5.8590 IN.
(H34031) MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 ©0.000 43,000 BREF 3 8390  IN.
XMRP 3.5150 IN,
YMRP 0.0000 IN,
ZMRP 0.0000 IN,
L 0.0
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION BETA  DIMDRL REFERENCE INFORMATION
MSFC $16 PRESS FED BOOSTER CONFIG X N2B2F? 6.000  0.000 SREF 2.1590  sa.IN.
MSFC 538 PRESS FED BOOSTER CONFIG X N2BZF? 0.000 30.000 LREF 5.8390 IN.
{ uSFC 518 PRESS FEO BOOSTER CONFIG X NEBEF? 0.000 45.000 BREF 5.8550  IN.
XMRP 3.5150  IN.
YHRP 0.0000  IN.
ZuRP 0.0000  IN.
Ak «.o39 SCALE 0.0034
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA  DIHDRL REFERENCE INFORMA T1ON
(H54033) 5; MSFC 518 PRESS FED BOOSTER CONFIG X N2B2FT 0.000 0.000 SREF 2.1590  sa.IN.
(K54033) MSFC 518 PRESS FED BOOSTER CONFIG X NE2BEF? 0.000 30.000 LREF 5.6330  IN.
(n34031) O WSFC 518 PRESS FED BOOSTER CONFIG X N2BZF7 0.000 45.000 BREF 5 8390  IN.
XMRP | 3.5150 IN,
YMRP 0.0000 IN,
IMRP a.0000 IN,
SCALE a.0034
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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DATA STV SYMSOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(454099 ) WSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 0,000 SREF 2.1590  sae.IN.
(K54055) NSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 30.000 LREF 5.8590 1IN,
(H34D31) & HSFC 516 PRESS FED BOOSTER CONFIG X N2B2F7 © 0,000 45.000 BREF 5.8590 IN.
XMRP 3.5150  IN.
YMRP 0.0000  IN.
ZMRP 0.0000  IN.
0.00
zack 4.959 ScaLe 0034
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS

DATA SET SYMBOL

(H54035)
(K34033)
(H34031)
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F? £.000 0.000 SREF 2.1590  sa.IN.
MSFC 518 PRESS FED BOOSTER CONFIG X NZB2F? 0.000 30.000 LREF 5.83590 1IN,
O MSFC 518 PRESS FED BOOSTER CONFIG X N2BEF7 0.000 43.000 BREF 5.8590  IN.
XMRP 3.5150 IN.
YMRP 0.0000 1IN,
ZMRP 0.0000 1N,
o.
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EFFECTS GF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTER]SHCS
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DATA CIT SYMEOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMA TION
(450038 ) g HOFC 838 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 0,000 SREF 2.1590  Sa.IN.
(K84D33) MSFC 518 PRESS FED BOOSTER CONFIG X NZBEF? 0.000 30.000 LREF 5.8590 IN.
(1sq051) &) MSFC 316 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 45,000 BREF 5.8590  IN.
XMRP 3.5150 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
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EFFECTS OF DIHEORAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL - CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(H54035) Q MSFC 518 PRESS FED BOOSTER CONFIG X N2B2FT7 o.000 0.000 SREF 2.1590 SQ.IN,
(R54033) MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F? 0.000 30.000 LREF 5.6390 1IN,
(H34031) <> MSFC 518 PRESS FED BOOSTER CONFIG X NEBZF7 0.000  45.000 BREF 5 8390 1IN,
XMRP 3.5150 IN.
YMRP 0.0000 IN,
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS

LA AL LARSLABJ LI N 2N J LIRS LENLEE B | LA Rt LA LA ARLS TV ry LR LR 2NN 2 LA LN B ] LI LA
p
; N
-—0———Ot0——
3
-
[ -
- P SN N S I S U I IR I I I A S
<} L 10 13 20 23 30 33 40 43 30 35 60 (1]
ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGUIATION DESCRIPTION ’ BETA DIHDRL REFERENCE INFORMATION
HOFC 530 PRESS FED BOOSTER CONFIC X N2B2F7 0.000 0.000 SREF 2.1590 SG.IN.
KSFC 510 PRESS FED BQOSTER CONFIG X N2B2FT 0.009 30.000 LREF 5.8590 IN.
O HSFC 328 PRESS FED EOOSTER CONFIG X N2B2FY 0.000 45.000 BREF 5.83590 IN.
XMRP 3.5150 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
0.0034
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DATA SET
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA., DEGREES
SYNBOL CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 0.000 SREF 2.1590 SQ.IN,
MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 30,000 LREF 5.8590 IN.
o MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 45.000 BREF $.8590 IN.
XMRP 3.5150 IN.
YMRP 0.0000 IN.
2MRP 0.0000 IN.
MACH 2.740 SCALE 0.0034
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EFFECTS OF DIHEORAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
SYUCOL  CONFIGURATION DESCRIPTION BETA  DIMDRL REFERENCE INFORMATION
g MOFC 516 PRESS FED DOOSTER CONFIG X N2B2F7 0.000  0.00D SREF 2.1590  SQ.IN.
MEFC 510 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 30.000 LREF 5.8590  IN.
{ w®sFC 518 PRESS FED BOOSTER CONFIG X N2BEF? 0.000 45.000 BREF 5.8590 1IN,
XMRP 3.5150 1IN,
YMRP 0.0006  IN.
ZMRP 0.0000  IN.
ScaLE 0.0034
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA DIMDRL REFERENCE INFORMATION
(H54035) Q MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 a.000 0.000 SREF 2.1590 SQ.IN.
(K54033) MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 30.000 LREF 5.8590 IN.
(H54031) [e) MSFC 518 PRESS FED BOOSTER CONFIG X N2BEF7 0.000 45.000 . BREF 5.8590 IN.
XMRP 3.5150 IN.
YMRP 0,0000 IN.
ZMRP 0.0000 IN.
. SCALE 0.0034
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EFFECTS OF DIHEORAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA STIT SYNZOL  CONFIGURATION DESCRIPTION BETA DIKDRL REFERENCE INFORMATION
(MS4035) g HMSFC 518 PRESS FED BOOSTER CONFIG X NE2B2FT 0.000  ©.000 SREF 2.1590 Se.IN.
(R34033) HSFC 518 PRESS FED BOOSTER CONFIG X N2BRF7? 0.000 30.000 LREF 5.8550 IN.
(w354085) €  MOFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000 45.000 BREF 5.8590  IN.
XMRP 3.51%50 IN.
YMRP 0.0000  IN.
ZMRP 0.0000  IN.
D.003¢
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EFFECTS OF DIHEDRAL - N2B2F7 - LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL REFERENCE INFORMATION
(F34035) R MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 0.000  0.00D SREF 2.1590  Sa.IN.
(Z54033) WSFC 518 PRESS FED BOOSTER CONFIG X N2B2F? 0.000 30.000 LREF 5.8590 IN.
(F54031) () MSFC 518 PRESS FED BOOSTER CONFIG X N2B2F7 £.000 45.000 BREF 5.8590 IN.
XMRP 3.5150 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 . IN,
L o.
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EFFECTS OF DIHEDRAL - N2B2F7 - LGNGITUDINAL CHARACTERISTICS
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